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Lowering a Sediment Gage into the River. Acrial Trolley Car for Use in River Gaging. 
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RECOMMENDATION OF THE PANAMA ROUTE. 
rhe 


report has recommended that, in view of the new 


sthmian Canal Commission in a supplemental 


ituation brought about by the offer of the Panama 


Company to sell its properties to the United States for 


$40,000,000, the sum at which they were appraised by 
the Comm sion, these properties be purchased and the 
canal constructed along the Panama route rhis 


report is in no sense inconsistent with the first report 
of the Commission in recommendation of Nicaragua, in 
asmuch as it was clearly stated therein that the Pan 
ama route was excluded from consideration by the 
high valuation placed upon the properties by the old 
management of the Panama Company Apart from 


t 


iis consideration, which was, of course, a fatal one, the 
firet report of the Commission was distinctly in favor 
of Panama on the grounds of engineering, first cost 
and cost of maintenance and operation rhe findings 
of the supplemental report in favor of Panama are 
too lengthy for reproduction here, but they will be 
found in full in the current issue of the SurrLeMenNt 
It is sufficient to say that the points enumerated in 
favor of Panama are those which, for several year 
past, we have presented in the columns of this journal 


We are free to confess that the final selection of 


Panama gives us unbounded satisfaction The Scu 

rivi AMERICAN Wa the first journal to publish 
the official plans of the location and _ structures 
of the new Panama Canal Company From th 


very first time that we investigated the subject, we 
were satisfied that the Ni n question a to the 
proper course for the United States government to 
take in this matter ind we have never had a doubt 
throughout this long-drawn-out controversy that, when 
the facts came to be fully investigated, as they have 
now been, by an impartial and properly qualified com 
mission of experts, final choice would be made of the 
horter, better known, and more practicable route 
-~-7o-> 
THE FAULTY EMBANKMENTS OF THE JEROME PARK 
RESERVOIR, 
Too much publicity cannot be given to the present 
commendable attempt on the part of the Chief Engineer 


of the Jerome Park Reservoir to have the plans for the 


construction of a large part of the reservoir embank 
ments revised, and certain portions of the structure 
rebuilt in accordance with the best engineering prac 
tice It will be remembered that last autumn Mr 


Hill, the present Chief Engineer, recommended im 
portant change in the plan both of these embank 
ments and of the earth and-coreWall portion of the 
Croton Dam rhe Board of Engineers appointed to 
investigate the conditions of these two structures 
passed favorably upon the suggested changes at the 
Croton Dam, but stated that they considered the ex 
isting structure ind plans at Jerome Park satisfac 
tory rhe Chief Engineer has submitted a reply to 
that portion of the report affecting Jerome Park Re 
servoir, in which he eive certain extracts from the 
diary of the Resident Engineer who had charge of 
the construction of the embankments which it is pro 
posed to rebuild, which shew that the material unde1 
lying these embankments is about as bad as it could 
possibly be 

The embankment under discussion extends alone 
the southerly end and easterly side of the reservoi! 
Ite length is 2,850 feet, and for 1,200 feet. at three 
different places, it is built upon sand rhe balance of 
the embankment is built upon rock foundation rhe 
outherly end of 


the wall is built across a natural 
depression which drains down to the Harlem River 
This depression is 270 feet wide, and at its deepest 
point there is 30 feet of quicksand between the wall 
and the underlying rock Great difficulty was expe 
rienced in building the foundations across this depres 
sion, On May 20, 1897, the Resident Engineer writes 
in his diary “In the core-wall trench, quicksand 
still causes much trouble; a large stream of water boils 
up in bottom and has caused settlement of the tim 
bers. Bottom also squeezes up there and has to be 
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weighted with plan) et On June 3, 1897, he writes 
in his diary Much trouble encountered in excavat 
ng. as quicksand runs in from side almost as fast as 
it is excavated On September 25, 1897, this engi 
neer enter in his diary that he noticed two hail 


cracks in the completed core wall; and November 12 


1897, he states that the hair cracks in masonry have 
opened slightly and are being pointed over with Port 
land cement 

Commenting on these entries and several more which 
we do not quote, the Chief Engineer in his reply says 
In my opinion the building of an embankment and 
core wall for a reservoir upon such material and 
under the conditions as described is a gross violation 
of the rules of good practice, which prescribe that a 
core wall should be built either upon rock or upon 
solid, impervious material Mr. Hill contends that 
this underlying sand is permeable by water, and that 
when the reservoir is filled with 23 feet of water 
there will be leakage under the foundations, which 
may easily become so serious as to imperil the whole 
embankment rhe facts of the case as presented 
in the report appear amply t« istain the position ol 
the Chief Engineer; and in view of the importance of 
the reservoir, and the disastrous results to New York 
city should there be a failure of its embankments, we 
trust that the Aqueduct Commissioners will see the 
wisdom of carrying out the reconstruction of thes 
walls along the lines suggested We have personally 
examined some of the material taken out from be 
low the foundations in question, and have no hesita 
tion in saying that the underlying strata at this par 


ticular portion of the dam is about the worst that 


could possibly be imagined The foundation would 
be a poor one even if the embankments were enclosed 
by rising ground; but standing as they do on one of 
the drainage slopes of the Harlem Rive the necessity 
of carrying the foundations through this quicksand to 
olid rock should not be questioned 
> -e-- 
LONG DISTANCE TRANSMISSION 

ro the city of San Francisco is shortly to belong the 
cdistinction of being served by considerably the longest 
transmission of electrical power in the world Hy 
draulic-electric power has for several weeks been car 
ried in California for a distance of over two hundred 
miles The credit of this installation is due to the 
Bay Counties Power Company, California, whose line 
extends from the Colgate power house located in the 
Sierra Nevada Mountains to Oakland on San Fran 
cisco Bay, a distance of 142 mil At this city the 
lines connect with those of the Standard Electri 
Company, which reach from Oakland to San José, a 
further distance of 42 miles, and thence to Redwood 
City, which is distant 191 mile from the Colgate 
power house At Colgate connection is made with the 
lines of the Consolidated Light and Power Company 
which extend to Burlingame, a further distance of 11 
mile The total distance of transmission thus ac 


complished is 202 mile rhe completion of the high 
tension line of the Standard Electric Company to San 
Francisco, which it was announced would be made this 
month, will render possible transmission from the 
power house in the Sierra Nevada Mountains to the 
substation in San Francisco, a distance of 220 miles 
his feat, which is quite without a parallel, will be nat 
urally compared with the Lauffen-Frankfort transmis 
sion of 110 mile which was made in 1891, and it will be 
een that the distance has been doubled in about a de 


cade The explanation of the great distance to which 


ransmission has been uccessfully accomplished in 


California is to be found partly in the favorable ‘cli 
matic conditions of that State 
-—- @- a 
ADVANCE OF THE MARINE TURBINE 
It was inevitable that the success of the “King Ed 
ward” during the past season should encourage the 
construction of other turbine-propelled vessels; hence 


we are not surprised to learn that another river pas 


enger steamet! imilar to the King Edward” has 
been ordered rhe new craft will be of large dimen 
sions and will have one knot more peed, or 21's 


knots an hour, and the horse power will be about 


1000 rhe absence of vibration ij of course, a strong 


recommendation for the application of turbine propul 
sion to the steam yacht, for here comfort is a prime 
consideration ind we note that orders have been 
placed for turbine engine for three yachts of high 
speed One of these, which is being built for a New 
York owner, will be a 1,400-ton yacht of 3,500 horse 
power. Of the other two, which are being built for 
British owners, one will be of 700 tons displacement 
and 15 knots speed, and the other, which is to be con 
structed on the lines of a torpedo boat, and carry Yar 
row water-tube boilers, is to be of 170 tons and will at 
tain a speed of 24 knots. The next step in the applica 
tion of turbine propulsion should be the construction of 
an ocean-going steamer of 4,000 or 5,000 tons displace 
ment With a ship of this size it would be possible to 
determine with pretty close certainty whether the 
equipment of a 10,000 or 15,000-ton liner with turbine 
engines would be a profitable experiment. 
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THE SHIP SUBSIDY BILL 


It sometimes happens that in response t 


») the ques. 


tion What na name” we have to answer, “Just 
everything There is now up for discussion in Con 
gress a measure which we do not hesitate to designate 


as one of the most important ever brought before 
that body, that is in danger of suffering shipwreck 
Simply and solely because of the unfortunate name 
which it carries. Unfortunately a large number of the 
American people have conceived a violent prejudice 
against the term subsidy Apparently they look 
upon subsidizing as a kind of alms-giving, a sort of 
feudal scattering of largess, with the difference that 
the recipients, instead of being supposedly impover- 
ished and helpless, are among the powerful and wealthy 
of the land As a matter of fact, shipping subsidies 
mean nothing of the kind They are based upon the 
conviction that between the individual ship-owner and 
the nation at large there is, in respect of the up- 
building and extending of the shipping industry, with 
all the indirect and enormous national benefits that 
are to be derived therefrom, a profound community 
of interest It is realized that the assistance given 
by the nation to the ship-owner is to be temporary 
only, and that in its intrinsic value it is altogether 
disproportionate to the great and lasting national ad 
vantages to be derived from the rehabilitation of the 
merchant marine 

In discussing the subject it is best, at the outset, to 
distinguish clearly between our “lake and coastwise” 
and our “deep-sea shipping The former is won 
derfully prosperous; the latter is not; and the differ- 
ence is due to that very condition of things which the 
pending subsidy bill is expected to remedy. Our lake and 
coastwise shipping is protected against foreign competi 
tion by an ironclad law which prohibits foreign ships en- 
gaging in the lake and coastwise trade; and the stimu- 
lating effect of this law is seen in the fact that this 
branch of the shipping interests of the country is in 
a flourishing condition, and although it is highly re 
munerative there has been a steady reduction of 
rates In 1870 it cost as high as $3.50 to transport a 
ton of freight from Lake Superior to ports on Lake 
Erie, while to-day the ruling rate is from 60 cents to 
$1 per ton 

Our merchant marine, on the other hand, is in direct 
competition with that of foreign nations, who are able 
to build and operate their ships so much more cheaply 
than ourselves that it is out of the question to com 
pete successfully against them; and the object of the 
ship subsidy bill is to make up, by a certain schedule 
of payments to the ship-owners, the actual loss to which 
they would be exposed were they to attempt competi- 
tion on a large scale with foreign ship-owners. The 
proposal to extend government aid is qualified by the 
understanding that such assistance is only to be ren- 
dered until we have moved up to our proper position 
among the maritime nations of the world. Long before 
our deep-sea shipping has increased to the magnitude of 
the lake and coastwise shipping, the cheapening of the 
cost of production which we may reasonably expect to 
follow the introduction of American labor-saving dé 


vices into shipyard work, will place us ir 


a position 
where we can compete successfully with foreign ship 
yards By that time the ship-building industry will 
be strong enough to hold its own without government 
assistance The sum spent in subsidies should be 
looked upon as a very small price to pay for the mul 
tiplied benefits that will accrue from the resumption 
of our former proud position as the leading maritime 
nation of the world 

Our present disadvantageous position is shown by 
the following facts While the raw materials of ship 


construction cost but little more in this country than 


abroad, the cost of labor is so much greater that the 
final cost per ton of the vessel at the time of launch 
ing is 20 per cent more here than abroad From the 
report of the Commissioner of Navigation on the 
subject, we learn that the cheapest cargo steamer ever 
built in this country, the “e@leiades,” of 3,750 tons and 
, knot peed, cost $275,000, while the British cargo 


steamer Masconomo of 4,200 tons and 10 knots 
speed, cost only $217,000. The annual charges on the 
Pleiades” are $44,000; on the “Masconomo $34,240 


The total annual wages for the crew of the “Pleiades” 
amount to $14,588 while the total annual wages on 
the larger ship amount to only $11,751 As a result 
of the Commissioner of Navigation’s inquiry, it was 
shown that there is an average difference in favor of 
Great Britain of 20 per cent In the cost of construct 
ing cargo steamers, and of 33% per cent in the cost of 
operation 

Under such conditions profitable competition with 
Europe is simply out of the question, and American 
capital has naturally found its way into the protected 
and highly remunerative coastwise shipbuilding and 
carrying trade As the result of our withdrawal from, 
or rather failure to enter, the competition for the 
world carrying trade, we are paying out annually 


the huge sum of $200,000,000 to foreign ship-owners 


for carrying our great and growing volume of exports 
to roreign countries. In the presence of this start 





hi 





1902, 


ling fact, we are brought face to face with the ques 


tion as to whether it is consistent with the dignity, 


and conducive to the best commercial interests of the 


country, that we should be indebted to foreign nations 


for the transportation of the products of our fields 


and factories, and that we should be paying out this 


great sum of money to foreign firms, when it might 


just as well form part of the legitimate annual pro- 


fits of American industry There are some Americans, 


it is true, who frankly assert that they are content to 


let matters remain as they are; but we must not forget 


that their attitude means the indefinite postponement 


of any revival of American deep-sea shipping, and that 


we, who before the days of our civil war were the 


greatest deep-sea carrying nation in the world, must 
be content, in spite of our ever-increasing wealth and 


importance, to continue to hold an inferior position 


The resuscitation of our merchant marine has an 


important bearing on our position as a naval power! 


An adequate merchant marine is necessary to any 


naval country that is to be ir 


a position to transport 
its troops with speed and safety to a distant center 
all remember the difficulty which we 
Rico 


war; and now 


of operations. We 


experienced in carrying troops to Cuba, Porto 


and the Philippines during the late 


that we have extensive foreign possessions, the value 


of an adequate auxiliary navy has increased enor 


mously A consideration of the problems of transport 


tation which would suddenly confront us were the 


Philippines, for instance, made the object of attack by 


a foreign power, should prove to us the wisdom of sub 


sidizing fast and well-built merchant ships which, in 


the time of war, could be quickly armed and utilized 


as consorts to the slower transports, in which troops 


and munitions of war would be carried 


Lastly, it should be borne in mind that since prac 


tically the whole of our foreign trade is carried in 


foreign bottoms, a war between any of the maritime 


nations would result in a paralysis of deep-sea com 


merce and a temporary extinction of our export trade 


On the other hand, if we possessed our own merchant 


fleet, we could view such a struggle in its effect upon 


our carrying trade with comparative equanimity 
>-+e-s+ 
THE SUPPOSED DANGERS OF ELECTRIC TRACTION. 


The letter from Mr. George Westinghouse, which re 


cently appeared in one or two papers, calling attention 


to certain dangers incident to electric traction, has 


naturally attracted widespread attention It has 


moreover, aroused a considerable amount of appre 


hension in view of the fact that electric traction seems 


destined to become adopted for all forms of railroad 


travel, short of that now carried on over the long 


distance trunk lines of the country This apprehen 


sion while it is proportionate to the great reputa 
tion of Mr 


to the actual 


Westinghouse, is out of all proportion 
facts of the case, for we feel satisfied 
that the dangers hinted at are neither so many nor so 
great as the letter of this distinguished engineer might 
Westinghouse 


lead the general public to suppose Mr 


believes that not only would the recent tunnel accident 
have been as likely to occur had electric traction instead 
of steam traction been employed, but that in an electric 
trically-operated train the risk of accident would be in 
creased rather than diminished, and this in spite of the 
fact that no injury from escaping steam would be pos 
sible. He 


electrically-equipped 


suggests that in a train of combustible cars, 


throughout, there might be an 


accident so serious as to start “an agitation having for 
its purpose the abolition of the use of electricity al 
together or at least to compel the railway companies 
to abandon the use of combustible cars fitted with elec 
tric motors.” 

We are satisfied that M1 
danger of 


writer ever intended, and that the object of the letter 


Westinghouse’'s letter is in 


conveying a stronger impression than the 


was to utter a warning against careless and slipshod 


work in the equipment and operation of electric roads 


rather than to condemn the whole system of electric 


inherent dan 


such on the ground of its 


gather to be the opinion of Mr. L. B 


traction a 


gers rhis we 


Stillwell, the eminent electrical engineer who is re 


sponsible for the equipment of the two most impor 


tant electrical roads now under construction, namely 
the Manhattan Elevated system and the New York 
Rapid Transit Subway In the course of an interview 
by a representative of the Screntriveic AMERICAN with 


regarded as the lead 
United States 


Mr. Stillwell 
ing authority on this 


who may justly be 
subject in the 
the subject was very thoroughly discussed His views 
on Mr 
electric 


Westinghouse letter and the safety of 


traction summed up concisely, are as fol 


lows With reasonable care in installation and 


subsequent there are fewer 
risks in the 


railway by 


systematic inspection 
underground 
When trol 


found 


operation of an elevated or 


than with steam 


eatch — fire it will be 


electricity 
ley car occasionally 
it is invariably due either to poor wiring, carelessness 
in placing with 


tected woodwork, or to similar causes 


resistance boxes n contact unpro 
A trolley car 
electrically equipped with the same care that is insisted 


Upon in the building of a steam locomotive, would be 
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almost absolutely safe from accidents of this kind. As 
to the suggested danger of a fire resulting from colli 
sion, Mr. Stillwell affirms that he has never heard of a 
single instance of such an occurrence in the case of an 
electrically-propelled car or train. Such a result might 
follow collision, but the fire risk would be far less than 
where a steam locomotive was used. For when steam 
trains collide there are three distinct sources of dan- 
ger: (1) the momentum of the train, (2) fire from 
the engine or the oil or gas lamps, (3) danger of scald- 
ing from the steam-heating pipes, or directly from the 
locomotive; whereas in a collision of an electric train, 
while the momentum may cause wreck and loss of life, 
the fire risk is greatly reduced, and the steam risk 
entirely eliminated. 

The fire risk is reduced because it is an easy matter 
to absolutely and instantly cut off the current from 
the wiring in the wreck by means of automatic circuit- 
have been proved re- 

The burning up of 
Liverpool was ap- 


breaking devices of types that 


liable by years of experience 
an electrical train in a tunnel at 
parently due to the use of open or exposed fuses, which 
With 
the use of automatic circuit-breakers, located in iron 


would not be used on an up-to-date equipment. 
fireproof compartments, or of any of the properly in 
closed fuses of which there are several types on the 
market, the risk of fire is so small as to be practically 
eliminated 

In the desire to attain constantly increasing speeds 
of operation, engineers should be governed by a duc 
measure of conservatism, and by every reasonable pre- 
caution that can guarantee the safety of the traveling 
public In the craze for high speed, engineers are 
sometimes in danger of losing sight of certain very 
practical issues in railway operation; but so long as 
due regard is given to measures of safety which have 
long experience in the operation of 


been proved by 


high-speed railways to be necessary, the conditions of 
high-speed electric traction are such, and the art of 
electrical equipment is so well advanced, that this form 
of travel could be made as safe as, and indeed much 
steam railroad travel 

train wreck, the risk of 


safer than 

In the case of an electric 
fire by short-circuiting is not comparable with the risk 
of fire when a steam locomotive carries nearly a ton 
of incandescent coals into the splintered wreck of a 
passenger cat For in the former case the current is 
automatically cut off before the 


Moreover, in the case of the 


almost certain to be 
woodwork can be ignited 
Manhattan Elevated Railroads, the third rail is divided 
into sections, each of which is supplied through an au 
tomatic circuit-breaker in the sub-station. With assui 
ance thus made doubly sure, the chance of ignition of 
the woodwork after a smash-up is extremely remote 
Applying the above considerations to the tunnel acci 
dent, while it cannot be assumed that, had the trains 
equipped, there would have been no 
accident, it is perfectly that had there been 


an accident it could not have been due to the inability 


been electrically 
certain 


the signal because of smoke in 
Harlem 


of the engineer to see 
Again, tho total 
been equipped with motors equal 
in power to the steam would 
considerably less, and the momentum as it struck the 
New While the 
forward cars of the Harlem train might have suffered 


the tunnel weight of the 
River train, had it 
locomotive, have been 
Haven train correspondingly smaller 


more in the absence of the engine, it is certain that 
the passengers in the last car of the New Haven train 
would not have been killed and maimed ag they were; 
for in an electrically-equipped train there would have 
been no scalding to death of passengers, and no delay 
rescue due to the rush of steam that 
back and hindered their work 


in the work of 
drove the rescue party 
Finally, Mr. Stillwell combats the idea that the fires 
which occur now and then on trolley cars are due to 
collision and wreckage. They are traceable to faulty 


wiring, and they could be practically eliminated by 


care in mounting the motors and controllers, by the 
use of the best systems of insulation, and by systematic 
inspection and testing 
>+ 2 + 
TWO HUNDRED THOUSAND DOLLARS IN PRIZES FOR 
AIRSHIPS 
It has been fully and finally determined on the 
part of the officers of the Louisiana Purchase Exposi 
tion Company to have a tournament of airships and an 
aerostatic congress at the World's Fair at St. Louis in 
1903 In 
special line of experiment 
will be offered for the most successful contestants. In 


stimulate inventors along this 


prizes aggregating $200,000 


order to 


view of the remarkable results attained by M. Santos 


when he made a thirty 


having his airship 


Dumont at Paris last year 
minute trip around the Eiffel Tower 
under control during the entire journey 
tournament is in the line of progress. It is the desire 


better results than those of 


the coming 


of the officers to achieve 
Santos-Dumont, and for that reason the prize is made 
a most liberal one 

It was early recognized by officers of the Exposition 
that the navigation of the air is one of the great prob 
lems for scientific solution, and that this Exposition 


would not fulfill its duty to the world unless it lent 
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its encouragement and furnished an opportunity for 
those who are skilled in this difficult science to de 
monstrate the results of their endeavors. The experi- 
ments of M. Santos-Dumont have set the inventors to 
thinking anew upon this most interesting problem, and 
the tournament at the coming World's Fair wild be one 
of the most novel in history. A cablegram from Lon 
don says that Sir Hiram S. Maxim, the American in 
ventor, has expressed himself as willing to expend 
$100,000 in addition to the large sums he has already 
laid out in experiments in aerial navigation to win 
in the coming contest, if assured that the prize will 
be as large as announced. In reply to this, President 
David R. Francis, of the Louisiana Purchase €xposi- 
tion, is quoted as follows: “Mr. Maxim will receive 
all the assurance he desires when the committee an 
aerial experiments has crystallized the plan for the 
contest. If he abides by the conditions of the competi 
tion and invents an airship that will obey the direc- 
tions of an operator in midair, as well as develop speed, 
he will be entitled to be adjudged as a real contestant. 

“The total sum of $200,000 has already been set 
aside by the Executive Committee for the purpose 
of defraying the expenses of the proposed aerial tour 
nament. Of this sum $100,000 will constitute the award 
for the successful operation of a craft in the air, $50,- 
000 will be devoted to premiums fo: 
airships, and $50,000 to defray the expenses of the com- 
petition. We have opened correspondence with noted 
experts in aerial science, and the entire matter of 
suggestion with reference to the management of the 
contest will come from that authority.” 

Secretary Walter B. Stevens of the Exposition 
Company says: “The recommendation of Director of 
2xhibits Skiff on the subject of the airship contest has 
unqualifiedly indorsed by the entire Executive 
Committee. Nothing in the way of a suggestion for an 


races between 


been 


exposition feature has received such immediate and 
strong approval.” 
The Executive Committee of the Exposition has 


appointed as a sub-committee in charge of the tour 
nament and congress, Mr. Charles W. Knapp, pro 
prietor of the St. Louis Republic, and Nathan Frank, 
representing the St. Louis Star. This sub-committee 
has invited Prof. S. P. Langley, secretary of the Smith- 
sonian Institution, of Washington, D. C., and Octave 
Chanute, of the Western Society of Engineers, at Chi 
cago, distinguished scientists who have devoted much 
attention to aerostatics, to visit St. Louis for a con- 
ference upon the subject of the aerial tournament and 
aerostatic congress at the World's Fair. At this con 
ference rules for the event will be determined and a 
proper division of the $200,000 will be decided upon. 
It is also probable that they will recommend for ap 
pointment a chief of the aerostatic display. 

The announcement that such a liberal sum would be 
set aside for the encouragement of experiments in 
aerial navigation has stirred up a very lively interest 
in the inquiries 
ceived by mail and wire at Exposition headquarters 
Secretary that it is 
will be at least one hundred entries representing not 


science, and many have been re 


Stevens reporte probable there 


less than ten countries 


——— — + —- 
VERDICT IN NEW YORK CENTRAL TUNNEL WRECK 
INQUEST. 


The Coroner's jury, at the inquest into the deaths of 
the seventeen victims of the late disaster in the New 
York Central tunnel returned a verdict to the effect 
that the collision was due to the failure of the engi 
neer of the Harlem train to stop his locomotive at the 
danger signal at Fifty-ninth Street, which was properly 
set. The verdict proceeds to say 

“We further find that the said engineer, John M. 
Wisker, owing to the heavy atmosphere, due to weather 
conditions, together with the presence of large bodies 
of steam and smoke escaping from trains passing on 
various tracks in said tunnel, obscuring said signal, 
was unable to locate said danger signal. 

“We further find faulty management on the part of 
the officials of the New York Central and Hudson River 
Railroad, and we hold said officials responsible for the 
reason that during the past ten years said officials have 
been repeatedly warned by their locomotive engineers 
and other employés of the dangerous condition existing 
in said tunnel, imperiling the lives of thousands of 
passengers, and they have failed to remedy said con 
ditions; and also for the reason that certain improve 
ments in the way of both visible and audible signals 
could installed, and this disaster thereby 
have been avoided, and for the further reason that no 


have been 


regulation of speed at which trains should run in said 
tunnel has been enforced, thereby allowing engineers to 
exercise their own discretion.’ 

2-+e-m2  - 

The export of horses and mules from New Orleans 
to South Africa 1899, to November 
30, 1901, shows a total valuation of $13,483,052. This 
is exclusive of feed, which amounted in value to $992 
618. The total number of 
is 143,050, of which 75,991 were horses 


from October 1, 


horses and mules shipped 
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A FIRE ALARM WHISTLE BLOWN BY GAS 
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the midst of the cargo a large cask containing lime 
and communicating by a small tube with the bridge. 


In case of fire in the hull, sulphuric acid is poured into 
the tube, and a violent production of carbonic acid 


gas takes place, which smothers all combustion. 
~-~eoro _ 
LIFTING JACK FOR ELECTRIC CARS. 

We illustrate herewith a lifting jack designed espe- 
cially for electric car purposes, made under the patent 
of Mr. Golightly, and now being put on the market 
by Mr. George Addy, of Waverley Works, Sheffield. The 
arrangement is well shown by the engraving, from 
which it will be seen that by the combination of a 
toggle joint and a right and left-handed screw, worked 
by a ratchet lever, very great power is obtained in 
a compact form of apparatus and on moderate weight 
The steel baseplate is 20 inches long and 8 inches 
wide, while the total height over all is 6% inches. 
The weight complete is 96 pounds. The movement is 
vertical, there being no side thrust, and the motion 
when the jack is loaded is regular and well under 
control 

This appliance has been supplied, among other ap 
plications, to the Sheffield Corporation tramways, 
where it has been found to be admirably adapted for 
changing axle brasse on the road, for lifting trucks, 
to remove broken ipper-brake parts, sets, or other 
things. In one case of a broken axle it was found to be 
the best appliance for enabling a repair to be executed, 

the jack gave a direct lift, so that every inch 
lifted was a clear gain In the case of another jack 
placed under the platform, a movement of 10 inches 
is needed to lift 1 inch at the axle. It may be added 


that in the case of a fatal accident in Sheffield some 


time elapsed before the body of a man run down by a 
ear could be released, there being no lifting jack on the 
car In view of this the coroner's jury recommended 
that jack should be placed on the cars, or should be 
provided at intervals along the road In another case 
of a person being run over and getting under a car, 
the people in the street turned the car over to get the 
injured person free This jack has also been adopted 
b the Bradford Corporation Engineering, london 
os Oe a 
THE GREAT CLEARING YARD AT CHICAGO 

The greatest center of freight traffic in the world 
found at Chicago, the meeting place of the eastern 
ind western trunk lines. Here, every day of the year, 
there are handled about 10.000 cars of freight Of this 
number over Ixty per cent are cars loaded with 
igh freight o cal which have entered the city 

one railroad and will have to leave it by some 
other road lo transfer these 6,000 cars will mean 
in the case of many of them, that they will have to 
be hauled over 15 miles from the incoming yard of 
one road to the outgoing yard of another, and that 


there will be a delay of a whole day in making the 
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transfer. The other 4,000 cars are loaded with freight 
for Chicago Under the system which has hitherto 
been followed in the transfer of this traffic, the trunk 
lines enter a terminal yard of the company, in which 
the freight ‘trains are broken up, the cars sorted ac- 
cording to their destination, and outgoing trains made 
up. The inbound cars destined for an outgoing jour. 
ney by other roads are taken by switch engines to the 
yards of these roads, or else they are distributed by 
means of belt lines which have been built especially to 
connect the terminal yards of the various railroads 
Over half of the cars are transferred by the various 
roads themselves with their own engines, the remain 
ing half being transferred by the belt lines. 

It can be understood that this work of transfer in- 








LIFTING-JACK FOR ELECTRIC CARS. 


volves much delay and labor, and it may often happen 
that a through car, reaching the yard shortly after the 
transfer train has left, will be delayed several hours 
before it can start out for the other road, or if the 
freight is specially important, a special trip has to 
be made for it There are twenty trunk lines enter 
ing Chicago, and altogether the various belt lines and 
connecting lines have to operate a total of twenty 
seven different yards. The distance between the yards 
varies from a tenth of a mile up to 16 miles, and it is 
estimated that the total number of cars interchanged 
daily averages over 7,000, while to haul them calls for 
the work of 264 engine round-trips. With these figures 
before him, the reader can readily understand that 
this system of independent operation of the yards 
causes endless complications and delays, involving in 
the aggregate a considerable expense to the railroads. 
The system which we illustrate in the accompanying en 
gravings has been designed by A. W. Swanitz, C. E.. for 
the Chicago Union Transfer Railway Company, for the 
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PLAN SHOWING GENERAL LAYOUT OF CHICAGO CLEARING YARD. MAXIMUM CAPACITY OF YARD, 8,000 CARS PER DAY 


a ship's hold clea ay 
Fire and Water Wh 

can be used to great a 
vantage in the case of fire 
in the open alt f 
should be employed t« 
out a big fire in the hold 
of a vessel the idden 
burst of steam so formed 
would be the parent of di 
astrous result M. Dioli 


a French maritime engi 


neer has recently ug 
gested a new method 

discovering and extin 
guishi i fire on shiy 


board, especially that ari 
ing trom spontaneou 
combustion in the cargo 
To give warning of fire, o 
of a rise of temperature 
that may lead to it, he 
would distribute through 
the cargo vertical metal 
lic tubes Into these 
tubes, from time to time 
thermometers could be 
lowered to ascertain the 
temperature His next 
step would be to place in 





CHICAGO CLEARING YARD—LOOKING EAST FROM SIGNAL TOWER AT CENTER OF GRAVITY MOUND. 


purpose of overcoming the 
difficulties inherent in the 
present system of transfer 
and centralizing the work 
in one great clearing yard. 
This yard is located at a 
distance from the busy city 
lines, and the breaking up 
of trains and _ classifica- 
tion of them for their out- 
going journeys will no 
longer be done separately 
by the various companies, 
but centrally. 

The yard is located west 
of the city limits on a line 
with 67th Street It ex 
tends east and west and 
connects with the Chicago 
and West Indiana Railroad 
on the east and with the 
Chicago Terminal Trans- 
fer Railroad and the Chi- 
cago Junction Railway on 
the west It occupies a 
rectangular tract of ground 
670 feet in width and 13.- 
000 feet in length The 
general arrangement of the 
yard is as follows: EHx- 
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tending along the whole length of the north and south 
boundaries there are three thoroughfare tracks with 
double-track “Y’ 
lines. Bisecting the yard on an east and west line is 


connections at each end to the belt 


a central through track known as “track No. 25.” In 
the plan showing the general arrangement it will be 
seen that there are two sets of classification tracks, 
known as the “classification yards.” The tracks in 
these yards are 2,400 feet long, and they extend the 
Midway 
yards is an arti- 


full width between the thoroughfare tracks. 
between the two classification 
ficially-constructed gravity mound and on each side 
of it and parallel with it on the level plain are sets 
of receiving tracks which are from 1,600 to 3,200 feet 
in length. 
summit of 211% feet above the general level of the 


‘he gravity mound has an elevation at its 


yard. For a short distance each side of the summit 
there is a grade of 1'% per cent, and then for a distance 
of 1,800 feet a grade of 0.9 per cent, which finishes in 
a grade of 0.5 per cent for a distance of 300 feet fur 
ther, the foot of the gravity mound tracks being several 
hundred feet beyond the apex of the classification 
yards. 

Running diagonally across the classification yards 
there are double ladders, and east and west of 
the classification tracks there are parallel overflow 
tracks which extend parallel with the classification 
ladders at the outer end of the classification yards. 
Parallel with the double ladder, at the inner ends 
of the classification tracks, are two tracks, the one 
next to the ladder being a “poling” and the outer one 
a “drilling” track The double ladders, which connect 
by switches with each track in the classification yard, 
converge at a three-throw switch into the central 
track No. 25, already mentioned, which extends through 
the center of the whole yard. Consequently there ex- 
tend over the summit of the gravity mound five par- 
allel tracks with leader tracks and crossovers 

The object of the gravity mound is to allow the trans- 
fer of the cars to the various classification tracks to be 
accomplished by gravity and save a great amount of 
engine mileage which would be necessary if the cars 
had to be pushed onto the various tracks by switching 
engines. The method of operation is as follows A 
train coming in at either end of the yard will be run 
into one of the receiving tracks, where the engine will 
be uncoupled and will take back a made-up train from 
one of the classification § tracks, 


taking it out by means of the 
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A SELF-FEATHERING PADDLE-WHEEL. 

The ordinary type of paddle-wheel encounters con- 
siderable resistance as it is submerged, and lifts no 
small quantity of water as it rises to the surface. As 
a result of these defects in construction, the engine 
must perform considerably more work than is actually 
required in propelling the ship. Mr. David W. Horton, 
of Petersburg, Ind., has designed a paddle-wheel which 
feathers itself both on entering and leaving the water, 








THE HORTON PADDLE-WHEEL. 


so that much of the power now unnecessarily expended 
is used in propelling the ship. 

To the paddle-wheel shaft a series of parallel, radial, 
lozenge-shaped arms are secured. For the purpose of 
securing rigidity, a stay-ring is bolted to each circular 
series of arms at the widest part Between the radial 
arms the paddle-blades are hinged to the stay-rings, 
in such a manner that they can be supported against 
the inclined face of either of the extending portions 
of the arms 

The paddle-wheels, as they successively pass the 
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center of the wheel while it is rotating in either di 
rection, wil! incline forwardly, and will thus be pre 
sented at or near a right angle to the surface of the 
water. The blade approaching the water will be sub 
merged edgewise with a minimum of resistance. ‘When 
fully immersed, the pressure of the paddle-blade and the 
immobility of the water when subjected to sudden im 
pact, will rock the blade back until it impinges upon 
the arms immediately behind. The successive rear 
ward movement of the blades will cause them to en 
gage the water throughout their areas, when sub 
merged, so that they will exert a maximum pressure. 
Each paddle-blade, by reason of its rearward inclina 
tion, will leave the water edgewise. Thus the paddle 
blades are feathered while entering and leaving the 
water, and thus the tendency of ordinary wheels to 
lift a mass of water is prevented. 
—_ i -2-> a 
SCIENTIFIC METHODS OF MOVING TREES. 
BY DAY ALLEN WILLEY 

The transferring of trees is at present so scientific- 
ally conducted that it is not necessary to wait ten or 
fifteen years for shade trees to grow for one’s grounds 
or to ornament the landscape with large specimens 
In fact, parks and the surroundings of coun- 
try seats can be made to order these days, the grounds 


of trees. 


about the residence being beautified and shaded while 
the home is being constructed At a number of vill- 
ages on Long Island can be seen fine specimens of 
forest growth ranging from twenty-five to fifty years 
old, moved various distances and replanted, yet are 
growing vigorously and to all appearances are in per- 
fect health. They include such specimens as silver 
maple, Norway maple, beech, birch, linden, fir, hem- 
lock and cherry 

Apparently it would seem impossible to transplant 
a tree fifty feet in height, with a trunk varying from 
one to two and one-half or three feet in diameter at 
the base, for even a novice realizes the extent of the 
roots which spread through a wide area of ground in 
all directions, yet the operation is being performed 
with complete success. What is known as a tree 
mover, the invention of Mr. Henry Hicks, of Westbury, 
N. Y., has been adapted for the purpose. In operating 
with this apparatus, the tree, if of 14 to 26 inches 
diameter of trunk, is dug by starting a circular trench 
with a diameter of 30 to 40 feet. An undercut is made 
beneath the roots with a light pros- 
pecting pick, and the soil picked out 





outer ladders of the classifica 
tion tracks One of the clearing 
yard switching engines will then 
couple onto the train, back up 
and push it over one of the drilling 
tracks, which we have mentioned 
above, as lying alongside the classi- 
fication ladder. The drilling tracks 
and the whole V-point of the classi 
fication yard are on the grade of 
the gravity mound. As the train is 
pushed up to the summit, the coup- 
lers are disconnected at the proper 
places in the train, and as the cars 
go over onto the down-grade on the 
other side of the summit, they 





separate from the train and run 
down on the central track No. 25 
to the three-throw switch at the 
apex of the classification ladder 
Here they are switched to either! 
side of the double ladder and final 
ly into the desired track of the 
classification yard. Switching can 
be carried on simultaneously in 
both directions, that is, into both 


classification yards. The object of 





ROOTS WITH 35-FOOT SPREAD BEING TRANSPLANTED AFTER BEING TIED TO 


BRANCHES. 


and caved down with a spading fork 
or picking rod, the points of which 
are rounded to avoid cutting off the 
roots The lose dirt is shoveled 
out of the bottom of the trench and 
the roots are uncovered, tied in 
bundles with lath yarn and bent 
up, out of the way of the diggers. 
If the roots are to be out of the 
ground even for one day in dry 
weather, the bundles are wrapped 
in clay mud, damp moss and straw 
or burlap When the digging has 
progressed within from 4 to § feet 
of the center, the tree is slightly 
tipped over to loosen the centra! 
ball, which cleaves from the sub 





soil near the extremities of the 
downward roots. On sand or hard 
pan subsoil this is at a depth of 
2 to 5 feet. In deep soil it may be 
necessary to cut some downward 
roots. A ball of earth is left in the 
center from 5 to 12 feet in diameter 
or as heavy as can be drawn by four 
to eight horses. This ball is not es 
sential with deciduous trees, but it 





the “polling” track between each 
classification ladder and the drill 
ing track is to allow an engine to 
assist the cars when a heavy wind 
is blowing against the grade or 
when there is snow upon _ the 
tracks. 

The brakemen who ride on the 
cars down the gravity tracks are 
brought back by a light engine and 
car, which run to and fro either on 
the center track or on one or both 
of the tracks at the side of the 
classification tracks The motive 
power of fhe yard will consist at 
first of six engines, four of them 
185,000 





consolidations weighing 
pounds and two of them six-wheel- 
ed switching engines weighing 120,- 
000 pounds each It is expected 
that from 5,000 to 8,000 cars can be 
Switched and handled at this yard 
daily. For our illustrations and 
particulars we are indebted to A. 
W. Swanitz, chief engineer of the 
company. 
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is easier to leave it than to remove 
and replace the soil With fine- 
rooted trees like the red maple, it 
is difficult to pick out the soil, while 
with coarse-rooted trees, like the 
beech, in gravelly soil the ball drops 
to pleces. 

In loading for removal, the cradle 
of the 
above or back of the axle, is swung 


mover, which is pivoted 
over to the tree, the trunk first be- 
ing wrapped with cushions and 
the 
cradle by chains and screws with 


slats It is thus clamped tc 


out injuring the bark By means 
of a screw 9% feet long operated by 
a ratchet lever or hand-brake wheel, 
the cradle lifts the tree from the 
hole and swings it over in a hori 
zontal position. Pulling in the same 
direction by tackle fastened in the 
top of the tree aids the work of the 
After the tree is loaded, the 
roots on the other side of the axle 


screw 





are tied up to the perches The 








LOWERING THE TREE [NTO HOLE AFTER POLE AND SEAT ARE REMOVED, <~ 


front wheels are on pivots, therefore 
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the roots are not broken by the swinging of the axle 
rhe roots are next drawn aside to put in the pole and 
driver's seat Plank ire placed under the wheels 
and the mover is pulled out of the hole by tackle 

rhe hol to receive the tree i prepared with a 
layer of soft mud in the bottom, which partly fills the 
revices between the roots as the tree is lowered into 
it rhe weight of the tree is not allowed to rest upon 
ind crush the downward roots, but is supported by the 
mover until fine earth is packed in Soll is worked 
lown between the center roots in the form of mud 


by means of a stream of water and packing sticks 


rhe side root ire next unwrapped and covered at 
their natural depth While the tre is horizontal, it 
is usuaily pruned, the outside being cut back 1 to 3 
feet, cutting to a crotch or bud, and the remaining 
twigs thinned out about one-third Hardwood trees 
and trees with few roots need the most severe pruning 

Until it is firmly embedded, the tree is secured by 
guy wires Anchor posts are set slanting 4™% feet in 
the ground with a cross piece just below the sur 
face I'wo to six strands of galvanized steel wire are 
used, run from the posts through pieces of hose 
around the tree and back to the post It is twisted 
tight with two sticks turning in the same direction and 
moving toward each other ro prevent the sun from 
drying out the bark on the south side of the tree, the 
trunk is wrapped with straw, especially thin-barked 
trees, like beech and silver maple By following the 
pian described, enough of the smaller roots of the 
tree are preserved to give it ample n ishment if it 
is transplanted in soil which contain ertilizing ele 
ments 

As already stated, Long Islard er stains a numb 
of illustrations of landscape gai .ening which i! 
cludes large trees transferred in this manne! rhe 
accompanying illustrations give an idea of some ef 
fects which have been produced They depict various 
species which have been dug up, transferred on the 
movable vehicles a distance of from fifteen to twenty 
five miles and reset As will be noted, they have 
grown erect and in some cases more shapely than 
when in their original positions 

In spite of the details which accompany the work, a 
force of five or six men only is required to remove and 
set the largest trees, and the work can be accom 
plished in a comparatively short space of time. Con 
sequently the owner of a plot of ground entirely desti 
tute of trees can surround his residence with a grove 
of one hundred or more hardy specimens of the for 
est, arranged in artistic groups to suit his fancy, the 
operation representing but a few months from be- 
ginning to end 

. >-e-< 

THE PENNSYLVANIA RAILROAD TUNNEL BRIDGE 

The accompanying illustrations are reproduced from 
the Patent Office drawings of the new system devised 
by Charles M. Jacobs, Consulting Engineer, for the 
construction of tunnels throug! ilt and other loose 
material which is naturally ill-adapted to carry such 
siructure in driving tunnels through the ordinary 
run of material, such as solid rock, loose rock, cement, 
gravel or hardpan t i sufficient either, as in the 
case of solid rock, to make in excavation larger 
than the gage required by traffic and line the excava 
tion with masonry or concrete, or ’ n the vstem 
30 largely adopted in London tunnels, a metallic tube 


may be driven through the materia In case of any 


of the materials named, when once the tunnel is ex 


cavated, or the tube driven, the stability of the struc 


ture is assured for all time, as displacement, vertical 


or lateral, is impossible 

In driving tunnels beneath rivers where deep de 
posits of silt of varying consistency are encountered 
it may happen that the ilt is of uch a semi-fluid 
consistency hat when heavy traffic began to pass 
through the tunne! it would be in danger of throwing 
the tunnel out of alinement even to the extent of 
causing actual fracture of the ame The invention 
of Mr 


overcome the difficulties likely to be 


Jacobs, while it wa primarily designed to 
encountered 
in building the proposed tunnel beneath the North 
River, is, of course, applicable to tunneling opera 
tions under other rivers, or through swampy or 
saturated material, whose consistency is such as to 
threaten the permanence of the tunnel In the 
case of the North River tunnel it would be pos 
sible, by carrying the tunnel to a sufficient depth 
below the river, to secure firm material, but this 
course would be open to the objection that it would 
involve heavier grades than are desirable for the 
economical and speedy operation of the line Mr 
Jacobs, therefore, determined to carry his tunnels 
at a higher elevation and overcome the objections 
due to the looseness of the upper strata of the river 
bottom, by giving his tubes sufficient transverse and 
lateral strength to perform the full functions of a 
bridge or girder, and support the bridge tube thus 
formed at stated intervale by means of piers carried 
down until they reach the underlying rock 

We present two illustrations, one showing a long! 
tudinal view of the tunnel bridge, the other a cross 
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ectior The tube may be built in the ordinary 
manner, of segments of cast iron, provided with in 
Within the tube 
and on either side of its longitudinal axis are steel 


ternal flanges and bolted together 


trusses, the length of whose span would ordinarily 
be determined by the head room within the tunnel, 
an average proportion of length to depth being shown 
in the accompanying plan. The position of the piers, 
however, would ordinarily depend upon the configura 
tion of the river bottom. These trusses could be incor 
porated with the structure of the tube by tying them 
to the shell by means of connecting plates at the 
flanges of the tube, and by means of castings, 7, over 
the piers, which castings would support the bridge 
girders and also the tube The piers, Z, would be 
sunk from the tube itself by the pneumatic process, 
and they would be of any form of construction that 
was found most suitable Probably they would be 
wrought iron shells filled with concrete after the plan 
followed so largely in bridge foundations. In this con 
struction the truss would perform the work of carry 
ing the moving load, or the truss and the shell 
might be so constructed and connected as to share 
in the work, or the shell itself might be so modified 
as to perform the double function of shell and bridge 

In due course we hope to publish working plans of 
applied in the construction of the 
Island Manifestly the 


this system as 


Pennsylvania-Long tunnel 

















METHOD OF CONSTRUCTING BRIDGE TUNNELS UNDER - 


\THE HUDSON RIVER, AS PROPOSED BY CHARLES M. 
JACOBS FOR THE PENNSYLVANIA-LONG ISLAND 
TUNNELS 


most difficult problem will be the sinking of the piers; 
although we see no reason why this should not be 
satisfactorily and safely accomplished in spite of the 
very limited head-room available 
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The Current Suppl ent, 





The current Supritemenr, No. 1,361, is begun by a 
most interesting article on Mexico, with eight illus 
tration This is the first article of the serie In 
view of the Pan-American Congre which was held in 
the city of Mexico and the visit of the Mining Engi 
neers to Mexico, this series will prove valuable. It is 


an abstract of a lecture delivered by Dr. W. P. Wilson 


Director of the Philadelphia Commercial Museums 
Benzine Motor Cycle” describes in great detail one 
type of these interesting machines, and is accom 
panied by elaborate drawings “Tubes with Sides 
and Without in Ship Resistance—An Example from 
Lord Kelvin” is by Marston Niles Behind the Wings 
in the Hoftheater in Dresden” describes how many 
novel stage effects are obtained 
i ee 

Prof. Charles Wilson has announced to the Royal 
Society a new determination of the temperature of 
the sun, which, with due allowance for slight un 
avoidable errors, is placed at 6,200 degrees centigrade 
(11,192 Fahr.) If the probable absorption of the 
‘n's radiated heat by its own atmosphere is allowed 
for, the mean temperature of the sun's body is placed 


at 6,600 degrees centigrade Prof. Wilson started 


his calculations almost ten years ago 
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Sorrespondence. 


A Universal Language. 

To the Editor of the Scientiric AMERICAN 

There will be a universal language, no doubt. It 
seems to be inevitable It is also pretty certain that 
it will not be an artificial language. The failure of 
the attempts at language making de novo have been 
very conclusive on this point 

The next question is: What language will conquer 
the world? We may argue about this as we will. The 
fact remains that the English is doing this in a most 
convincing way When other languages are brought 
in contact with English they fail to hold their own 
It is common for foreign families in America to find 
themselves unable to make their children speak the 
language of the fatherland. This never happens with 
foreign-born children of English-speaking parents 
living abroad The children hold the English with 
the foreign tongue, usually speaking both The loss 
of the parents’ native language by the children, in 
spite of most strenuous efforts, is a commonly known 
fact in America 

English is capable of stating facts and ideas more 
directly than other languages This is constantly 
seen when newspapers and books are printed in sey 
eral languages in parallel columns English in 
nearly every case occupies the least space The terse 
vigor of its every-day idioms makes it convenient 
and easy 

It can express every thought and every shade of 
emotion of the human mind that can be expressed in 
language There may be words in other languages 
which some people think do not have equivalents ir 


English, but the thought can be translated into Eng 
lish nevertheless The thought is expressible 

For these reasons the English language is prevail 
ing on its own merits The growing power of the 
English-speaking peoples is another reason for its 
spreading use This is aided by the fact that the 
peoples who speak English do not learn other lan 
guages with any facility 

One Who Speaks ENGLISH ONLY 


Preventing Spontaneous Combustion of Coal, 

A remedy has long been sought for preventing the 
spontaneous combustion of coal upon colliers and 
other vessels carrying large cargoes of coal, while at 
sea, but so far all the devices have proved futile. Coal 
always absorbs oxygen from the air, and always gen- 
erates heat in consequence of the combination of the 
oxygen with the carbonaceous contents of the coal, and 
in the course of time spontaneous combustion ensues. 
Now, however, a system for preventing such confla 
grations at sea has been invented by Mr. Thomas 
Clayton, of London, England. When the ship has been 
duly loaded, a quantity of sulphur dioxide gas is in- 
jected into the hold containing the coal All possibil 
ity of an explosion or spontaneous combustion is there- 
by removed, and the hatches may be securely battened 
down Some interesting experiments have been car 
ried out to prove the practicability and efficiency of 
this invention \ chamber was filled with about 6 
per cent of sulphur diox:de gas. A lighted torch was 
then thrust into it and was instantly extinguished. A 
long lighted torch was then slowly inserted in the 
chamber, and as it came into contact with the gas the 
fire was extinguished A broad red-hot bar of iron was 
next inserted in the chamber, and a torch composed of 
straw dipped in naphtha was then placed upon the 
iron, but neither the naphthe nor the straw ignited. A 
broad red-hot bar of iron was inserted in the.chamber 
and thrust into a bucket of naphtha. No explosion oc 
curred In fact, the result was similar to that 
achieved by plunging a red-hot iron into a bucket of 
water 

- —t 0 —_— — 
Hundredth Anniversary of Coal in America, 
Arrangements were completed at Wilkesbarre on 


January for the celebration of a notable anniver 


f coal in 


sary, the one hundredth, of the burning « 
this country, says the New York Tribune, This took 
place at the old Fell House, the experiment being con 
ducted by Jesse Fell on February 11, 1802, and was 
witnessed by all the prominent men in town, word 
having been received from Mauch Chunk that the 
“black rock o plentiful in the region, would burn 
and give heat The occasion was made an important 
event, and the anniversary will be no less so. The old 
grate is still in existence, although it was twice stolen 
once at the close of the Philadelphia Centennial, and 
again a short time later, and it is now in the same 
spot where it first held the glowing coal 
a 

The artesian well at Grenelie, Paris, took ten years 
of continuous work before water was struck, at a 
depth of 1,780 feet, says The Engineer At 1,259 feet 
over 200 feet of boring-rod broke and fell into the 
well and it was fifteen months before it was recovered 
A flow of 900,000 gallons per day is obtained from It 


the bore being 8 inches 








th 
th 








FEBRUARY I, 1902 


WORK OF THE ISTHMIAN CANAL ENGINEERS 


BY FREDERICK MOORE 


The work of the Isthmian Canal Commission's sur- 
veyors, hydrographers, geographers, geologists, topog 


raphers and other assistants has resulted, at last, 


in definite printed material voluminous in the extreme 


and of value in proportion to its abundance All 


diagrams, et 
which 


these maps fresh from the press, mean 


a work in many engineers would be proud to 


have taken a hand 
\ chief 


on each of 


for the 
the 


attention He 


enginee! 
the 


was appointed report 


canal routes to which commission 


was directed to give special was di 


rected to make his headquarters in his respective 
territory and to take general control of the field 
operations therein Considering the results of the 
numerous surveys made in the past, it was decided 


by the commission to limit the explorations in search 


Congress directed, to 


the 
Atrato 


for “other 
that 
lying 
third 
there 
Competent 
had fitted 


assigned to 


possible route as 


Darien country 
River; 


the field 


part of Colombia known as 


between Panama and the and a 


engineer was appointed to direct work 


assistants, whose education and experi 


ence them for the work to be done, 


special 


were service under the three chief en 


and laborers, boatmen and other workmen 


gineers 


were hired wherever their services were required 


working organized in Nicaragua 


159 


Twenty parties were 


and 455 labor 
with 20 


And six 


engineers and assistants 


including 
organized in Panama 
and 41 


Darien 


ers Five parties were 


engineers and assistants laborers 


parties were sent to the numbering 54 en 


gineers and 112 laborers 
The chief 
the aid of 


topography 


directed to with 


the 


engineers were examine 


these working parties geography, hy 


drology and other physical features of 


the different 
thoroughly 


countries The schemes already planned 


were tested, and further surveys were 


made in order to vary the line and select better 


locations wherever the conditions were found to be 


unsatisfactory Accordingly, a complete was 


the 
had 


project 


route, and center line of each 


that 


prepared for each 


canal was marked where not already been 


done 
The 
harbors 


examinations of the terminal 


the 


study involved 


and approaches locations selected for 


embankments and other auxiliary works 
the the 
and 


f rainfall, 


dams, locks 
subsurface 
the 


flow 


nature of 


the 


determine 
the 


Borings to 


materials at sites of locks along 


canal lines, and observations < stream 


sedimental deposits, and lake and ocean fluctuations 


were, in the main, the work to be done Attention 
was also given to the supplies of rock, timber and 
other materials on the canal lines available for con 


struction and maintenance 
The 
the 
time to 
at Washington 


results of these examinations and observations 


and material and data obtained, were sent from 


the 
arranged 
the 


time to the headquarters of commission 


where they were and en 
direction 
charge of the 
did the 


Isthmus 


upon plates and profiles under 


the commission in 
the 


of the committees of 


respective canal surveys How engineers 


work is interesting, and their life in the 


indeed, an 
Each of 


They 


experience 


the parties was allotted a certain territory 


establish a along the 


tents 


would camp 
huts of 


hotel 


approximate 
leaves, or, if 
these 


routes living in palm 


near a village, in therein From 


they 


some 


three o five miles in each 


work from 
then 


I canoe oOo 


would 


direction, and pack bag and baggage and grub 


other conveyance to a new 


the 


by mule « 


camp; and so on till they met next party or the 


next work 


rhe largest 


party 


force was placed on the Nicaraguan 


line because it wa the longest, because the many 


reports on the line were at variance, and because 
the data obtainable from the Maritime Canal Com 
pany was found to be of little value owing to it 

inaccuracy age ind the fact that the company’s 
design were for a canal that, for it shallowness 
would be usete to-day The number of authentic 
survey that have been made on the Panama line 


(especially that of the International Commission of 


engineers) and the full and sufficient data the Panama 
Company hold made a large force there unneces 
sary The Darien line was foredoomed, but in com 
pliance with the bill authorizing the investigations of 
Other possible routes, a fair survey of it had to be 
made 

The method of observing the regimen and dis 
charge of the streams was simple A stout line was 
stretched from bank to bank, or from trees on the 
bank Below was placed a windlass to haul out the 
trolley car in which the gaget rode Of course, a 


point was selected as near as possible to the location 
at which knowledge wa lesired, having reference 
to the conditions of the tream itself, the aim being 
to secure high and permanent banks on both sides, a 
Straight a channel with a uniform a depth and 
Velocity as could be found and avoiding any location 
Which was a short distance above any tributary of 


Scientific American 


importance which might create back water. A gage 
graduated to feet and tenths was placed in the stream 
near one bank and so situated as to be conveniently 


* . " 
read from the shore. It was usually possible to fasten 


such a gage in a vertical position in deep water to 
the trunk of an overhanging tree (for they grow 
over the banks and even in the streams in Central 


America) The height was recorded twice a day, and 
the mean of the two gages taken as the river's height 


for that day. At various intervals, depending on the 


change of the gage, measurements of discharge were 
made from the trolley cars with current meters. 
Soundings were taken at a known distance from an 


and measured by 


six-tenths 


initial point, the velocity 
submerging an electric meter at 
of the measured depth and holding it in that position 
time 100 more 

sufficient to make a good determination of the velocity 


assumed 
current 


for a length of usually seconds or 


at that point This operation was repeated at short 
intervals for the width of the stream, and from them 
the discharge of cubic feet per second was computed 
for each section by multiplying the depth, width and 
measured velocity together The discharge of the 
several sections added together gives the result for 
the stream At the beginning and end of staging 
a careful note was made of the gage and the mean 
depth of water taken 

Every other detail of the work was done in the 


same simple and thorough manner Lake Nicaragua's 
tributary its supply accurately 
the the 


canal, 


every was gaged and 


determined; for the control of waters of 


lake is vital to the operation of a 
the 


some 12 


practical 
aud 
feet, 


hence 


and has an cost vians 
which 
the 
careful observations of the fluctuations, the maximum 
the 


the 


important bearing on 


of the project It fluctuates now 


would materially hamper lock workings, 


and minimum inflow and outflow and evapora 


violent the 
protected behind old vessels or what- 
the coast At Lagas the 
was incase the 


tion Because of breakers on lake 


gages had to be 


ever was found along Las 


boiler of a wrecked vessel used to 


gages and evaporating 


rainfall 


pans 

made with a funnel 
relations of the diameter of the 
that of the bottle being accurately 
rainfall is a remarkable characteristic 


Observations of 
the 
mouth to 
The 
of Central 


were 
and a bottle, 
funnel 
known 
and Nicaragua, 


America, particularly 


There is a radical and striking difference between the 


falls on the eastern and western coast. There is a 
definite dry season on one, but rain may be expected 
the year around on the other At Brito tuere is 
practically no rainfall from January to the middle 
of May, but during the rainy season the downpour 
often reaches 5.6 inches per day 

The evaporation test did not work as well, asually, 
as the others Galvanized sheet iron pana, 3 feet 
square and 2 feet deep, were anchored in some pro- 
tected body of water alongside a rain gage, giving 
the water in them the same freedom, as far as prac- 
ticable, as the outside water had But the waves 
would wash over and fill them, the natives would 
steal them or haul them ashore and make washtubs 
out of them, and animals would overturn them 

The same windla that trolleved the cars across 
the rivers was used to tow out the sediment gage 
cars These too, were gaivanized pans, one meter 
square and 8&8 inches deep The upstream side was 
on a hinge rhe pan was lowered into the streams 
and anchored When the time came to haul ft up, 
the gate was closed by a copper wire and the wind 
lass put to work. First it was hoisted gently out of 
the water, then trolleyed to shore The silt deposit 
is an all-important test and has much influence on 
the location of the locks Samples were also taken 


to settle ashore, each day 
muddy 


allowed 
drained off 


of the and 


the cleat 


waters 


water behind and more 


water poured on 


rhe measurement were made with 100-foot steel 


they checked each fortnight by com 


tapes All 
transit 


being 
steel 


chain 


parison with angles were measured 


carefully with a deduced bearings being car 


ried through as a check to the reading of the angles 
The density of the forests and the incessant heavy 
rains or cloudiness materially inconvenienced the 


the instrument Special care was taken 


bob 


Klevations of 


reading of 


in chaining, plumb being used on all broken 
with a 
feet 


necessary in 


ground surface were taken 


wve level and target rod at intervals of 100 and 


at such intermediate points as were 


order to produce close and accurate profiles 
that 


depend 


innumerable tests 
that 


report 


These are but a few of the 


they go to demonstrate 


the 


were made but 


ence may be placed on commission's For 
hunting big game 
the 
excessive 
had ever 
places in this 


their 


loved 
relief 

sometimes 

they 


those among the parties who 


work, 
The 


before 


hing there wa from 
hard 


sometime 


and fi ome 


but their hips 


were 


food was worse than 


experienced, even in the wildest coun- 


hampered work 


iry, the density of vegetation 
all the 


tion 


will be a serious 
built) 


bearing a pod which 


labor was inefficient 


que when the canal comes to be the prev 


alence of the “pica-pica” plant 
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sheds a dry, irritating dust, was almost unendurable, 
and the extraordinary number of wasp 
extremely harrassing. 

The engineers generally say they are glad to have 
had tLeir names coupled with the canal work, but 
they want no more of it. 


~~ oro 


THE HEAVENS IN FEBRUARY. 


nests was 


BY HENRY NORRIS RUSSELL, PH D, 
The planetary displays, to which we have been 
treated for many months, come at last to an end 


about the middle of February, when Venus und Mer 


cury pass together from the evening skies, and for 
some time only the fixed stars greet the sight If, 
however, we were as well accustomed to view the 


skies before dawn as after sunset, we might say that 
the display was just the southeastern 
heavens before sunrise are then enriched by the pres- 
But, for our in- 
for a time be confined to the unchanging 
constellations, which in themselves 


sight in the clear air of a 


beginning, for 
ence of several planets most of us 
terest must 
are a splendid 
winter night. 

The following description holds good for the hour of 


10 P. M. at the beginning of the month, and of 8 P. M. 
at its close. 
The finest part of the sky lies along the meridian, 


and to the Gemini 


little south of the zenith 


west of it is nearly overhead, a 
Canis Minor lies below, and 


Canis Major still lower, extending nearly to the south 


ern horizon. Auriga is northwest of the zenith, and 
Taurus west of it, the Pleiades being the lowest part 
of the constellation Orion lies to the southward, 
with Eridanus below on the right Aries is well 


down in the west, with Cetus setting below it. Perseus, 
Andromeda the northwest, 
Cepheus and Ursa Minor lie below the Pole, and Ursa 
Major above it on the right. well up in the 
east, and part of Virgo is rising. About half of Hydra 
may be the 


Cassiopeia, and are in 


Leo is 


seen in southeast 


Below Sirius to the left, low down on the horizon, 
is part of the great constellation Argo. Its brightest 
star, Canopus, which stands nevrt to Sirius in bril- 


liancy, is too far south to be seen from New York. 

The pole is 41 deg. below the horizon of New York. 
Hence even when it is directly the 
pole, is 41 deg. to 37% deg., or 344 deg. below the hori- 
zon, and consequently invisible. 

THE PLANETS. 

evening star at the beginning of the 
month, setting an hour and a half after the sun. On 
the 2d he reaches his greatest elongation, and is favor- 
being north of sun, 
After this date he rapidly ap- 


Canopus, above 


Mercury is 


ably placed for observation, the 
bright 
proaches the sun, passing north of 
distance of about 4 deg., 
the 28th he 


sunrise, and is again visible to the unaided eye. 


and unusually 
him, at an appar- 
and becoming a morning 


nearly an hour before 


ent 


star. On rises 


Venus passes through much the same phases, On 
the Ist she is evening star, setting at about 7 P. M 
She moves rapidly toward the sun, so that she sets 


about six minutes earlier each evening. By the 10th 
she is above the horizon only half an hour after sun 
set, and on the 14th she reaches her inferior conjun< 


tion, passing between us and the sun, but so far out of 


line that she appears to be some 8 deg. north of him. 
She is then only one-tenth as bright as she was in 
January, but is still nearly equal to Jupiter. After 
this she moves out to the west of the sun, becoming 
a morning star and growing brighter. At the end of 
the month she rises one and a half hours earlier 


than the sun and is conspicuous in the morning skies. 

All through the month she is very near the earth, 
their distance being 28,000,000 miles on the Ist, which 
the 15th and then in- 
creases again to 28,000,000 on the 28th. This is nearer 


decreases to 25,500,000 miles on 


than any other heavenly body ever comes, except the 
moon, the little asteroid Eros, and occasionally a 
stray comet 

Of the other planets there is little to say Mars is 
still evening star, but is too near the sun to be seen, 
Jupiter and Saturn are morning stars, rising some two 
hours before the sun on the 15th. Uranus is in Ophiu- 
chus and rises about 3 A. M Neptune is in Gemini 
and visible in the evening 


rik MOON 
the 
15th 
phase 
16th 
conjunction 


New Sth 
quarter on 


the 22d 


the first 
that of 


The 


morning of 
full moon on 
falle in March 
moon is and farthest away on 
the Ist with t the 
3d, Saturn and Jupiter on the 6th, Venus on the night 
of the 8th, Mars and Mercury on the following day, 
and Neptune on the 17th 

On the morning of the 26th the moon passes in front 


moon 
that of 
The 
nearest on the 


occurs on 
the and 
ensuing 


She is in ranus on 


of the bright star Spica, in the constellation Virgo, 
hiding it for over an hour As seen from Washington 
the star disappears behind the moon at about 3:30 A 


M. and reappears at about 4:40 
Se 
A speed of 105 miles per hour has been attained on 
the Zossen experimental electric railway The main 


tests are to be at a speed of 125 miles per hour 
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SOME TREES AND FORESTS OF CALIFORNIA 


ny HARLE® F. HOLDER 


An interesting movement i on foot in Southern 
California, name the reforesting of the Sierra Madre lege for tuition in the Marconi system of teleg 


For many 
more under the Indians 
the fine range known a 
the Sierra Mad! the coast 


range of Southern Califor 


nia, has been burned over 
and devastated Wuring 
the pa ten veal forest 


fires have raged in the San 
Gabriel Vaile and burned 
man quare mile of ter 
ritory contiguous to Pasa 
dena and ! Angele 


seemingly threatening the 


wate! upply of this re 
gion hat omething 
must be done, if the flora 
of the mountain wa lo 
be saved, was evident, but 
little progre was mad 


until Mr I P. Luken 

ex-mayor of Pasadena i 
lover of nature undertoolh 
the work At first ingle 
handed and alone, he be 
gan experimenting with 
the best trees, and now as 
a result, he has planted 


tens of thousands of pines 


(Pinus tuberculata) on the slopes of the Sierra Madre 


in Southern California, especially along the line of the i mall premium to attend, although, a Major 
valleys beginning with the San Gabriel Flood Page managing director to the company) 
Mr. Lukens has met with great success, and a explained to the writer this system will not 
few years the result of his labors will be visible from dure Only those who have passed through techni 
a distance and the water supply will be greatly in cal schools or show an aptitude for such work are 
reased mitted 
The trees and forests of California are extremely The school really consists of two villa residences 
interesting, and in their study or observation one is the only exterior indication that it is a teleg 
often impressed by their sensitiveness to various fa college being its tall pole It is a very conspicuous 


tors for or against a fine development 

Trees are susceptible to many influences 
Monterey is found the remarkable oak shown 
in the accompanying illustration and locally 
pointed out as a “curiosity” as the creeping 
oak The tree ha made an extraordinary 
growth in former times, and appears to have 
been depressed by the winds until its many 
branches reach out from the trunk and appear 
to be creeping along the ground, while other 
branches fill the air above them, presenting an 
appearance difficult to describe, but resembling 
a mass of snakes more than anything else 
The tree covers an acre, or 12,500 feet of ground 
and has resisted for many years the raids of 
vandal wood choppe! who covet the mass of 
timber 


Aside from the oak grove the real forest 


of California are found in the mountains rhe 
redwoods of the Coast Range are magnified 
specimen In forme vears, fifty years ago 


there were giants within five miles of the city 


of San Franciseo that would to-day be of inestim 
able value but the vymill was among the 
pioneer and the giant redwoods were de 
stroyed, there being no vigilante to ive ol 
revenge them The writer saw the trunk of 


one of these giants in Mill Valley which had 
been leveled off near the ground and was used 
as a dance platform Another was a bower 
or hall for other purpose The young shoots 


‘ 


had grown up around the edge of the trunk 
telling the story of its size The redwood 
forests of the California Coast Range are its 
chief glory, but they are being devastated with 
a ruthless hand 

In the Sierras the giant se 
quoias, cousins of the redwood 
are preserved, and here are many r 7 
pines, among the most beautiful 
of California forest trees rypi 
cal trees are the madrona and 
suazatteta. In Northern Califor 
nia the latter are found near the 
cea, low down, but in the south 
they affect the higher levels 

oe 
THE MARCONI SCHOOL OF WIRE 
LESS TELEGRAPHY 
BY H. J, SHEPeTONE 

The Marconi Wireless Tele 
graph Company, of London, Eng 
land, have opened, at Frinton-on 
Sea, in Essex, a school for the 
teaching of wireless velegraphy, 
the only institution of its kind 
in Great Britain, if not in the 
world Hitherto the company 
have trained their men at their 
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works in Chelmsford, Essex, but the demand for com 
petent operators has been so great that the company 


t during the white regime and many raphy 





The Institution is unique in that pupils are 


feature on the landscape, being no less than 165 


ar in height It is erected in the center of the garden 








decided some three or four months ago to open a col 


FEBRUARY I, 1902. 


and made firm by a number of wire cables. At the 
time of the writer’s visit to the school the students 
numbered six, in charge of the principal, Mr. T. Bow 
den, undoubtedly a very clever telegraphist and elec 
trician. He spent a great deal of time with the famous 
inventor at his expert 
mental laboratory at Poole, 
on the English south coast, 
and has also traveled with 
Mr Marconi nearly all 
over the world, conduect- 
ing experiments and erect- 
ing stations 

The object of the school 
is not only to teach the 
would-be operator how to 
send and receive messages, 
but also to impart a tech- 
nical knowledge of the in- 
struments used Indeed, 
after passing a course of 
instruction at the school, 
the student would not 
only be capable of taking 
entire charge of an instru- 
ment on board a vessel, but 
of working and equipping 
a station anywhere. As all 
messages are sent by the 
Morse key, the first thing 
the pupil has to do is to 


THE CREEPING OAK NEAR MONTEREY, CAL., COVERING 12,500 FEET OF GROUND. learn the new alphabet; 


and the first week is in- 

variably spent in learning Morse until he can read 

and write it just as well as he can his conventional 
alphabet 

fhen follows a course of instruction in the various 

instruments, their object and mechanism being fully 

explained The pupils are also taught how to repair 

machines, make new parts, and keep them in proper 

working order The pupil is expected to be thoroughly 

acquainted with the system in the course of a month, 

though some remain in the school for a period of 

eight weeks. By that time they would be fully com 

petent to go abroad and build stations on their own 

initiative in distant parts of the world After 

a scholar has thoroughly mastered the new al- 

phabet and the technique of the instruments he 

n charge of the Frinton station, and 


Is put 
while in that capacity is absolutely responsible 
for all messages received and answered. He 
has also to make out a daily report to the Lon 
don offic and reply to all inquiries Work 
commences at 9 o'clock and continues until 
5:30 in the afternoon 

The instrument-room proper is in one of 
the kitchens of the villas, which has been con 
siderably altered to accommodate the various 
instruments It is unnecessary here to give a 
technical account of the apparatus, as the Mar 
coni instruments have been fully described in 
this paper it will be seen from an inspection 
of our photograph that the pole has two spars 
From the lower one communication is enjoyed 
with the company’s station at North Foreland, 
forty miles distant across the North Sea, with 
a tuned receiver The writer kept up a con 
versation for nearly half an hour with the staff 
at North Foreland, al 


the dispatches being in 
stantly acknowledged and answered. From the 
higher spar messages may be sent to the station 
at La Panne, on the Belgian coast, a distance 
of eighty miles as the crow flies, right across 
the North Sea. The company find the Frinton 
station very useful for testing their instru- 
ments before finally’ placing them on the ves- 
sels or dispatching them abroad The Mar- 


THE MARCONI SCHOOL OF WIRELESS TELEGRAPHY AT FRINTON- coni works at Chelmsford are only twenty miles 


ON-SEA, ESSEX, ENGLAND. 





INSTRUMENT HOOM—MAROONI'S SCHOOL OF WIRELESS TELEGRAPHY. 


distant, and after completion the instruments 
are sent down to Frinton by 
rail and tested between these 
j two points 
/ As already stated, the college 
consists of two houses, the up- 
per portions of which are used 
as bedrooms All students are 
required to sleep at the institu- 
tion. The company make them 
as comfortable as possible. 
There is a spacious dining-room, 
while the pupils have a parlor 
to themselves, equipped with a 
piano and quite a small library 
of technical books There is 
also a small laboratory. 

What has astonished English 
people most is the marvelous 
amount of work M1 Marcon! 
has accomplished within the 
past five years He landed in 
England in 1896, with a unique 
set of instruments which werg 
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destroyed by the Custom House authorities, who took 
Toward the 
During 


them for bombs and infernal machines. 


end of that year he took out his first patent. 


1897 and 1898 he made wonderful strides in increas- 


ing the distances to which messages could be sent and 
March 


wires 


received, and in 1899, succeeded in telegraph- 


France and England. On 
floated the 
April 


national Marine Company 


ing without between 
July 20, 1897, he 


graph Company, and in 


Marconi Wireless Tele- 


1900, the Marconi Inter- 


while to-day no fewer than 


forty-five ships of the British navy have been equipped 


with the Marconi apparatus, as well as all Lloyd’s 


signaling stations and many of the lightships around 
the British coast 


_ >-o-> 


THE EXPERIMENTAL STUDY OF THE MOTION OF 
FLUIDS. 
BY OUR PARIB ( RESPONDENT 
Mathematicians have developed certain interesting 


theories to explain the movement of a fluid in en 


countering obstacles Unfortunately the results of 
such theoretical calculations have been of little 
value, because they were not based upon sufficient 
data obtained by actual observation, or because they 
applied only to non-existent perfect fluids, the mole 
cules of which glide over each other without friction. 
If these mathematical theories could be verified experi- 


mentally much would be done both for hydrodynam 
ics and aerial dynamics Furthermore, it would be 
possible to devise a body which would encounter the 
least possible resistance in moving through water or 


air; for the laws underlying the movement of bodies 


around a stationary obstacle would apply conversely 
to a body moving through a fluid 
The first attempts to ebserve the movements of 


means of 


Mach, 


fluids directly by the eye, or indirectly by 


photography, were made some years ago by L. 
In these classic 
experiments of 
his, the 


and cold air 


warm 


was admitted 
into an obser 
vation cham 


ber by way of 
numerous 
small openings. 
rhe threads of 
air streaming 
through these 
openings con 
their 
movement in 


tinued 


the observation 
chamber with 
out intermin- 
gling Al 
though the eye 
could see noth 
ing of this phe 
homenon, the 
photographi 
plate showed 
that different 
ly heated cur 
rents did not 
mingle; for it 
isa well-known 
fact that light 
does not travel 


with the same 

Speed in cold and warm air Still another method 
of studying the current lines of fluids was adopted by 
an English physicist, Hele-Shaw In 1897 he began 
to study the motion of water circling between the two 


f 


parallel glass walls of a vessel and encountering var 


ious obstacles Accidentally he found that a mixture 
of air and water, by reason of the division of the air 
into a number of globule rendered it pos 


sible to follow the motion of the water with 


considerable accuracy Photographs showed 


not only the places where vortices were pro 


duced by reason of the obstacles, but also 
proved the general law that in all cases, de 
spite the violence of the current, the water 
is held to the obstacle by adhesion The 


thus retained 


varying thickness of the layer 
furnishes a means for ascertaining to what 
extent the entire mass of water is affected by 


friction 

In order to study the movements of fluids, 
Hele-Shaw devised the apparatus shown in one 
The fluid, 


of the accompanying engravings 


the movement of which he examines, is held 
in a glass box-like receptacle in a suitable 
Stand Water is allowed to enter the recep 
tacle through a series of fine openings; and 
colored glycerine is pumped into the recep 


tacle through another series of 
with the first \ 
one ide of the 


fine openings 
alternating photographic 
camera is stand 


and a powerful source ur ligut on the othe: 


placed on 
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M. MAREY’S APPARATUS FOR STUDYING AIR CURRENTS. 


was enabled 
with 


Hele-Shaw 
corresponding 
lines for fluids mov 


By means of this apparatus 


to produce photographs exactly 


the theoretical forms of current 
narrow Lamb's “Hydro- 
This mechanical 
shows only 


ing in passages, pictured in 


dynamics.” method, however, is de- 


fective in so far as it the direction of 


CRETE 
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PHOTOGRAPHS OF THE AIR STREAMS UNDER VARYING CONDITIONS. 


movement, and not the velocity at various obstacles 


More accurate results have been obtained by Marey 


French scientist, who has made the study 


of the movements of air his life work His method is 


an eminent 


to form a series of parallel air-streams within a large 
them with 
When an 


chamber then to charge smoke and 


thus make them visible obstacle is 
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placed in their path the movement of the air is 


clearly distinguished. To carry this out he uses 
the large chamber seen on the left of the engray 
ing, 5 feet high and 2 feet in section. In the 


lower part is an orifice which is joined to the aspi- 
rating ventilator on the right, driven by a small 
electric motor. ,The air descends through an opening 
at the top of the chamber, which has stretched across 
it a frame covered with silk gauze whose meshes are 
very fine and regular This serves to direct the ait 
in a series of vertical streams and prevent the forma 
tion of vortices, and it 
walls of the chamber 

by a series of 60 tubes, 4 inch in diameter and about 
the same distance apart. Back of the tubes is a amall 
ehamber in smoke-producing substance is 
burned, and the 
easily observed and 


thus descends parallel to the 
The smoke is fed into the air 


which the 


streams of smoke thus formed are 
photographed For this a glass- 
covered box in which magnesium is burned is placed 
in the path of the ventilating pipe as seen on the left 
and 


stantaneous flash is the best for showing the agitation 


near the opening of the main chamber. An in- 


of the air in the rear of an obstacle, while a prolonged 
‘*xposure gives the resultant of different movements 

When the 
aspirated and draws with it the smoke, and the latter 
series of vertical which 
three feet if the air of the 


ventilator is set in motion the air is 


descends in a cords may 


reach as long as room 
is perfectly still 
as often the movements of the operator are sufficient 
deflection of the air-currents, 
path of the air 


this is 


This is not always easy to realize 
to cause a perceptible 
It only remains to 
the obstacle whose influence is to be studied; 
fixed by light supports placed against the 
wall. This wall is covered with black velvet so that 
the smoke-streams, when lighted by the 
are observed as a brilliant white against a black back- 


interpose in the 


very rear 


magnesium, 
ground, and 
can be easily 
photographed. 
M. Marey has 
devised a very 
ingenious 
method of 
measuring the 
speed of each 
stream at dif- 
ferent points 
of its path, and 
especially in 
front and in 
the rear of the 
The 
smoketubes 


obstacle. 


are connected 
with an elec 
tric vibrator 
whose period is 
generally regu 
lated at 10 vi 


brations ‘per 
second, In 
this way th 


smoke-stream: 


assume a Wave 


form which 
will be noticed 
on some of the 
figures The 
distance apart 
of the waves 


gives a measure of the speed at each point. In the parts 


where the speed is slower the waves are closer to 


gether and vice versa. On the wall of the chamber 


is fixed a rod 8 inches long, parallel to the streams, 


which serves as a scale to measure the distance cov 


ered by the streams in each tenth of a second 


The accompanying figures show some of the most 


interesting results obtained by this method. 


In Fig. 1 the air encounters a plane surface 
inclined at about 70 degrees. It will be ob 
served how the air-streams pass around the 
obstacle. Part of them mount on the left side 


but the greater number follow the slope In 


region of agitated air which 
extends far The 
gether at the contact of the plane, showing a 


Fig. 2, which 


the rear is a 
back waves are closer to 
diminution of speed in repre 
sents a concave surface at an angle of abou 


45 deg. In Figs. 3 and 4 are shown the dif 


ferent manner in which the air acts in co 
tact with concave and plane surfaces; the 
figures indicate that concave surfaces are 
more advantageous than plane surfaces a 
regards flying, a result which has been a! 


ready proven by the aviators. In fact, in the 
rear of the concave surface the air is aspi- 
agita 
condition, 


rated with energy and without much 


tion, 
as this agitation 
ture of work Fig. 5 
with a different 


which is a very favorable 
expendi 
Fig. 3 


former, 


represents a great 
is the same as 


lighting; the 
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taken by an instantaneous flash, shows th 
at a given moment in the latter the 
tinuou for everal seconds, and gives 
rection of the all Here the agitated 
resented by a white band Fig. 6 is 
terest as howing the resistance to the 
offered by a‘body having the form of a b 
a dirigible balloon In Fig 7 and 8 

ine and cylinder having the same se 

red in order to show how the stream 

ir of the obstacle and also the relative 
peed Fig. 9 shows the same cylinde 
longed lighting, and here the zone of ali: 
strikingly brought out 
As will be seen, the method of M. Ma 


the cylinder | 


@ agitated zone 
light was con 
the mean di 
portion is rep 
of especial in 
air which is 
oat or again of 
two bodies, a 
ction, are com 
s curve in the 
diminution of 
r with a pro 
in the rear of 


rey is of great 


practical value in the study of the resistance which 


an be applied 


various bodies present to the air It « 
to great advantage in studying the best forms to be 
given to dirigible balloons In the sti 


or plane surfaces it shows that the for 
more advantageous than the latter f 
will also be useful to mathematicians | 
figures which will facilitate the study ¢ 
air-resistance 
+e oe 
Barium: tt* Preparat 





In a paper lately read before the 


ily of curved 
mer are much 
The apparatus 
n giving them 
of the laws of 


and Properties, 


Académie des 


Sciences, M. Guntz describe an interesting series of 


experiments in which he obtains the me 
a pure state by a special method of ele 
It seems that pure barium has not been a 
Bunsen, Frey and others of the older che 
that they have obtained the metal, but 
others such as Limbs, of Paris, and Le 


many, have been unable to obtain it in 


and therefore its properties are but littl 
author uses a barium chloride solution 


cury cathode The mercury is then dri 


‘tal barium in 
tric heating 
8 yet obtained 
mists indicate 
more recently 
neyel, of Ger 
a pure state 
» known rhe 
using a met 
ven off in an 


electric heating device 4 porcelain tube is placed 


within an outer tube of refractory earth 
is surrounded by a coil of platinum 

which the current passes rhe iron ves 
the amalgam is placed in the porcelain 
whole is heated very gradually by the 

amalgam continues to lose mercury, and 
deg. C. it contains 90 per cent of barium, 
rhe mercury eems to be completely 
driven off at 1,000 deg If raised to 
1,150 dee. the metal is seen to boil and 
vaporizes very rapidly. Contrary to Frey 


ow 1,000 deg. C., and 





barium is melted | 
its solidifying point is even much lowe! 
It is a very volatile body ind this prop 
erty explains why it has not been ob 
tained heretofore by heating its amalgam. 
lo remove t from the tron vessel, to 
which it adhere trongly, it must be cut 
out and thus oxidizes somewhat. This ex 
plains the rath low percentage, 98 
which the author finds on analysis The 
barium thus obtained is quite free from 
mercury, and ha i metallic luster of a 
silver-white appearance when freshly cu‘ 
It is almost a oft as lead when quite 
free from mercury, but in the contrary 
case tt is britth It is fusible at a low 
red heat and very volatile at a bright 
red Thus if a fragment of barium is 
thrown into a bath of melted chloride of 
barium ata red heat it is seen to descend 
in the liquid, then to vaporize, and 
greenish flames coming from the combus 
tion of the metal are produced at the 


eurface Barium oxidizes rapidly in th 


and the latter 
wire through 
sel containing 
tube and the 
current rhe 
at about 850 





e all giving 


baryta It often takes fire on contact with air, and 


almost always when it is detached from 

a hard body Like lithium and calcium 

liquefied ammonia gas an ammonium co 

golden yellow color which is quite so 

liquefied gas, but is a rather unstable 
~> - 0 - 

The Pennsylvania Railroad system has 
with three car manufacturing companies 
for freight cars, the order amounting in 
value to about $10,000,000 It is under 
stood that the company intends to obviate 
for several years the likelihood of a car 
shortage like the present one rhe 
Pressed Steel Car Company has received 
an order for 9.000 of the 15.000 cars 
Two thousand cars will be built by the 
Cambria Steel Company, controlled by 
the Pennsylvania Railroad Company, and 
1,000 will be built by the American Car 
and Foundry Company rhe order for 
the remaining 3,000 cars has not yet been 
placed. Five thousand of the cars ordered 
from the Pressed Steel Car Company 

ill be hopper cars for the transporta 
tion of coal The railroad company has 
now in commission on main line and 
branches 150,000 freight cars. 


the mass by 
it gives with 
mpound of a 
luble in the 
body 


placed orders 





Scientific American 


MODELING IN BEACH SAND, 
According to the Illustrirte Zeitung, Eugen Boermel, 
a well-known sculptor of Berlin, created something of a 
sensation last summer in the little seaside resort of Nor 
deney. The sculptor modeled in the sand of the beach a 
number of figures which have aroused the admiration 
of the hotel habitués. It is difficult enough to infuse 





MOTHER AND CHILD. 


life into dead marble; and it may, indeed, be con 
sidered still more difficult, from a technical stand 
point, to give shape to so refractory a medium as 
crumbling sand 

lwo years ago Boermel made a few experiments 
along the shores of the Baltic in order to determine 
the practicability of the use of white beach sand for 
modeling. The experience which he gathered in these 
early endeavors culminated in his Nordeney work. He 
was primarily actuated by charitable considerations; 


ZEGIR AND SACRIFICIAL OFFERING. 


for he was interested in a plan for providing for the 
family of a fisherman who had lost his life Sur 
rounded by a crowd of curious and admiring specta 
tors, Boerme! modeled, without any design and with 
out any preparation, the forms which we have repro 
duced in the accompanying illustrations 
+> 

Work is actively proceeding at Mr Tesla’s new 

laboratory at Wardenclyffe, L. I. 


BRUNHILDE 


FEBRUARY I, 1902. 


Painting the Forth Bridge. 

According to the Mechanical Engineer, the Forth 
bridge is now in process of receiving its fourth coat 
of paint since it was erected Ever since the bridge 
was opened—1l1l1 years ago—the painting process has 
gone 
the workmen take three years to cover the entire 


, 


sjeginning ut the south end, 


ym continuously I 


length of the bridge, and, as three years represents ap 
proximately the life of the paint, no sooner are they 
finished than the men have to begin again. In this 
way every square inch of steel comes under observa 
tion at least once in three years. The staff of men 
employed varies in number from the maximum of 35 

In order to obtain access to the various parts, Mr. 
Adam Hunter, the resident engineer, has devised an 
elaborate series of ladders and lifts, which form no 
part of the original design Wherever practicable, 
ladder attached to the permanent structure are 
used, but in order to reach the higher parts it has 
been found necessary to provide lifts There are three 
such lifts, worked by team engines and winches 
placed almost out of sight a little below the level 
of the permanent way At each hoist there is also 
a shelter house where the paint is mixed In order 
to reach the part below the rails, platforms are 


strung from wire rope run along either side of the 


bridge, and the platforms being movable, they can 
be pushed along the steel ropes on the principle of 
an overhead railway \ squad of men precedes the 
painters, erecting the platforms and rigging up the 
tackle from which they are suspended rhe work 


proceeds daily except on Sundays and in very stormy 
weather It is a striking tribute to the ability of 
those engaged in maintaining the bridge in good order 
that in no case has any part required renewal 
>-e-<- 
Purity of Alr in Tube Bailways. 

Dr. A. Wynter Blyth, President of the Incorporated 
Society of Medica! Officers of Health, contributes an 
article to Public Health, in which he gives the results 
of his tests of the ventilation of the Two-penny Tube. 
In front of each train he says, “there is a distinct 
und measurable increase of barometric pressure, in 
the ear a diminution of pressure As each train 
leaves a station it pushes a column of air in front 
of it, part of which, on reaching the 
tation, rushes up the staircase into the 
open air, and as the train leaves the sta 
tion air rushes down the staircase from 
the street The downward or unward 
velocity varies with the position of the 
trains Taking the whole results, they 
show that, so far as respiratory impurity 
goes, the tube railway gives better results 
than the Underground railway, and bet 
ter results than in ordinary places of 
assembly Even in a crowded lift the 
sojourn is too short to contaminate the 
air seriously, and since each lift when 
it ascends to the level of the street has 
the advantage of thorough ventilation, 
the transient contamination of air dur 
ing the sojourn gets swept away The 
amount of carbon dioxide on the platform 
f the stations appears to be from about 
9 to nearly 11 per 1,000. The research 
clearly shows that, although there is so 


h movement of air, so much sucking 


mu¢ 

n from above and blowing out from be- 
low, a good portion of the air must be 
driven backward and forward unchanged 
in the tube in other words, the tunnel 
air is diluted, but the whole of it is never 
swept out rhe mere stoppage of trains would not so 
seriously interfere with the air supply as to render 
the supply incapable of supporting life 

Sin atiindn anda - 

Mr. Donald Murray has been carrying out a pro 
longed series of experiments with his long-distance, 
high-speed, page-printing telegraph system upon the 
trunk telegraph wire of the British post office between 
London and Glasgow Although the conditions for 
the trials were distinctly unfavorable, he 
obtained a speed of 120 words per minute 
which is only ten word less than the 
maximum he claims for his invention, so 
that the test was satisfactory He found 
in the course of his experiments that 


although the automatic typewriting 


transcriber was capable of a speed of 
110 words per minute, it evinced a ten 


dency to drop letters while writing at 


that velocity o he utilized two tran 
seribers working at 70 words a minute 
transcribing alternate batches of mes 
Sage By this means the apparatus was 
proved to work satisfactorily Mr. Mur 
ra it the conclusion of his experiments 


upon the English wires, is going to Vienna 
to carry out similar trials upon the tele 


graph systems of the Austrian gcvern 
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FEED DEVICE FOR rHRESHING-MA 
CHINES JouNn | WELCH Braman, Okla 
homa Ty The feed device is constructed so 
tha a the band-cutters have acted upon 
the bands, the bundles of straw will be thor 
oughly shaken up osened separated, and | 
delivered in tha ondition to the ylinder and 
con it dange f igging”™’ the cyl 
inder \ erie of knive arranged in op 
position t« h teeth of the viinder lhe 
knive rrespond in number, and, as a whok 
in position t w of ylinder teeth rhe 
knive el end he bands of the bundles 
into fragment bet the bands are taken up 
by the y line 

COUPLING- FRAMI Ss I ( Rocw 
Quincy, Da I'hse uy t be used 
on threshit id he hea in and in 

onnectior ‘ A novel con 
str ion in ided for use 
bet wee! ine ! ngine ind = by 
whict ( be quickly 
adju di ! | chine into a 
barn-door narrow open 
ing 

COTTON -CILOPPER BERRINGER 
Bla Texa I} ! ! in improv 
met in on-choy ! ! a devi 
in e na 1 hoe cle tached to a 
ley rm «ac ( wit \ ally, whereby 
it l n ‘ ad tton plant 

s the hime vival eaving the 
plan in bun a cle ed Ihe presen 
inver | hile I ind ingenious im 
proveme it i driving m at 
Drying Apparatus, 

FRUIT-DRIEI \\ a } Fisher 
Was I such 

yn n [ a from 
he ince bstance 
int dt 8 } efrom ts 
grac i rhe d sy he ents of hot 
al I the di Z y reg 
lated it | i 

HEATER J A. D King m, Ala 
rhe hea ra ila i i um 
ber and ! adrle I n om 
pri l ned ’ pip h on 
ne ay Ileads a d at the 
upl ad ynne ie Dp ind in 

ined 1 at helr ad ire on 
ne dsw id SI through 
he d ' pip and 
the a ad hich a in 
the ! a radiator 
Any nd produ ! lown the in 
lined " ud ind the onne 
l ng ined main 
s ick 
rineering Tmprovements, 

( I J ( Youngs 
te The be \ ube boiler 
in which the wa i are so dis 
posed at é “ ffectively sul 
jected " i n 1 ‘ where 
by the efficiency he | s augmented 
In ord hi i hie i] f the boiler 
additiona “ wed e sup 
plied \ ! eal ining he 
tul nd de pro 
vided 

ENGINE-SITAI J ‘ A 
Fo Ss \ \ hat 
has | 1 is ex 
t ed ! ‘ dear where 
no powe i] ed entior 
the ip " g i ms is 
applied \ pi I ugh 
the edium ita \N 
inde ng a device ngages the 
spiral groove rhis a ing n j particu 
la ipplicabl marine and he engines 
is a substitute | iry \ atts 

COMPOUND ENGINI VALVI SWEENI 
MUNSON \ ‘ Nel The be je of tl 
invention ick i and rt 
sponding parts whicl in be ed it mnnec 
tion wit! mpound engin nd which will 
at the same tim x implicity 
with ce nty I an be 
comple power 
Is requi a 
Mechanical Devices, 

MACHINE FOR BENDING SHEET-METAI 
PLATES \ s adsite ANN 
Rornu Lb Gj in IT " sent invention 
relat t i ‘ mac th 
objec nd ‘ ’ s in 
two ¢ Yerer 1 Il whit is prin 
cipally 1 1 1 metal 
plate ‘ ur wture of 
ups ad flat } domes | 
of det 

MACHINE FOR CUTTING PATTERNS 
JAMI s M : t York city 
A knif d nne i W feed and 
is gi I ! kr being 
so t ted that 
the | sé bove th 
feed ne ind a 
feed s a d e ki ul “ 
ployed ! fat ce d nun 
ber desired 
pa 

WINDMILIL-POWER ( 0 
Ara l oO le 


























| by placing the -weight and concussiou on the 




















ism, which mechanism is of such design that Vehicles and Their Accessories, 
| it can be quickly thrown into and out of BRAKE.—Tuomas G. Buiatrcu, Hazleton, | heel and frog of the hoof 
operative position. Furthermore, the opera-| pa. The brake is more especially designed for PROCESS OF MAKING SODIUM AMAI 
meng st m is such that there will - os steam carriages. The construction com | GAM. Reem & Guse. Bisco: tee 
prises a brake-band suspended from its middle,| papain is heated to its melting point and 
MIXER AND KNEADER.—Lovuis Coun-| provided with loose ends and bent into cyl-| to» that of the alkall metal. The metal is then 
HOF! Mattapan, Mass The machine is in-| indrical form. Radial brackets having ar | added to the melted paraffin and the heat 
tended for mixing and kneading dough The| shaped bases are mounted upon these tree | continued until all the metal is heated, The 
construction consists of a pan to which rotary | ends A lever provided with a bent portion amount of paraffin employed is sufficient to 
motion is given; a pestle mounted to swing! is pivoted directly upon the extreme outer l eover the metal when both are melted Met 
on a crosshead; a shaft; and an eccentric on| end of one of the brackets; and a link is} wry ig then added to the melted mixture of 
the shaft, the eccentric and crosshead being | plvoted upon the extreme outer end of the | parattin and the metal, and the paraffin is then 
connected By means of the pestle a batch of | other bracket and upon the lever. The ar decanted. 
dough of large size can be quickly kneaded rangement is such that in applying the brake AVETY-RAZOR - — ” c 
GRASS-UPROOTER.—Davip N. Puruiips,| @¢ lnk and the bent portion of the lever sieeed ome . ra — 9 ay am reer ag _ 
Whittington, Ontario,Can. The invention pro-| ™O¥e toward each other and toward a common ~ caiewe anreer ae ree. eee eee eee 
dead center. eadily and accurately inserted relatively to 
vides a compact, Hight, and durable mac hine | : xe ft . bits the guard and can be held in position whether 
designed to uproot deep-rooted buffalo, twitch,| PNEUMATIC TIRE PROTECTOR.—CLAR- | jy po thick or thin, worn out or new, without 
or quack gra and to deliver it free from dirt | eNce G. DINSMORE, Staatsburg, N. Y. This requiring adjustment of the parts. ‘The guard 
in windrows at the rear of the machine. The | protector for the Inner tube of a double pneu and the casing can be easily cleaned 
machine is under the complete control of the | matic tire is designed to prevent deflation : . ps a 
driver, and will not become clogged by stones.| by puncture The protector ts designed for EXPANSION - JOINT Raven h Vall, 
rhe machine may likewise be effectually em-| use in double-tube tires employed on the wheels Mount Vernon, Ohio, The invention Is parth 
ployed tor digging potatoes and freeing them | of automobiles, bicycles, and other vehicles. A ularly applicable to plpe-lines The expan 
from earth | shield is interposed between the outer and sion-joint connects the adjacent ends of two 
rUCKING - GUIDI FOR SEWING. MA.| Inner tube The ends of the shield overlap pipes we each other, and ” arranged to al 
CHINES.-Russet. C. Jouxsoex. Cincinnati, | #94 are free to permit a ylelding movement low free expansion and contraction of the Hine 
Ohio rucking-guides are sometimes made in| @ogthwise. Outwardly-extended flanges of the eg ‘eagle, Lege “s ; noe cots 
me plece Where they are bent to form the | ®Mleld are arranged to embed themselves in er onl pee Me ng 8 ve a es at th 
guide-flange they have a rounded surface, so| ‘he material of the outer tube to hold the enlarged portion; and then the expansion-joint 
that when the tucker is fastened to the bed-| Shield In place is placed in position on the adjacent pipe epds 
plate of the machine the cloth slips under BICYCLE SUPPORT Victron M. Ga-|_ BUNG.—Rupovrn Sraun, Brooklyn, N. % 
the tucker, resulting in an uneven tuck.| BRIELLE, Daytona, Fla. The invention pro-| The bung Is provided with a sort of clack or 
Furthermore, a one-piece tucker cannot be ad-| vides an Improved fastening by which to pre-| Y@lve whieh normally cloves to prevent the 
justed to the different fecds and feet of various | vent the front ‘wheel from turning when the| ®#@pe of Hquid from the cask, but which 
machines rhe present invention obviates | bicycle is supported in idle position, A clasp | 0Pems Under the pressure of a aplgot or other 
these difficulties by providing a tucker made| embraces the frame bar of the bicycle and | @strument inserted In the valve rhe present 
in two sections, adjustable relatively to each| to this clasp a supporting bar is pivoted j Invention insures the closing action of the 
other Wheel-fastening devices are employed com valve 
PENSION DEVICE FOR KNITTING MA.| Prising @ clasp embracing the post of the bicy-| CUSHION FOR SHOK-MEEBLS Louis 
CHINES.—Grorcs W. Rvrn. Norristown. Pa.| “l@: & bolt connecting the ends of the clasp Scuwanz, Jersey City, N. J The purpose of 
The invention relates » a device especially and a bracket carried by the bolt and ar-| the Invention is to provide a cushion for shor 
rdapted { ircular knitting-machines. by which | "@2ged to form a support for the swinging end | heels which will be as effective as a rubber 
device the web irawn uniformly from the | &f the bieyele support | heel, but which will enable the lower lifts 
needles \ steady and regular tension on DRIVING GEAR CHARLES M. Leecn and of the heel to come in contact with the ground 
the web i hus secured with the result tha Seymour D. Pvans, Lima, Ohio The inven | The cushion is so constructed that it rests 
more effective worl produced tion is a frictional gearing for use on auto between the sole and the top lift of the heel, 
AUTOMATE WEIGILING-MACHINI Al mobile vehicles, and also on marine vessels, | °° the main and insole 
BERT ARTHI a Pittsburg, Pa rhe object | Beveled friction-wheels are mounted to sind HAT-SHADE. WintuiaAM A. Haywoop, Den 
of the invention i o provide simple auto with a driveshaft, which frictlon-wheels can | Ver, Colo The shade consists of a frame 
matic mechanism for weighing granular ma-| be Slid on the drive-shaft A second shaft | formed of two pairs of bars, the members of 
teria A tilting ugh is pivoted within a| !8 disposed transversely to the drive-shaft and which pairs Bain pivotally connected between 
eceptacle and equipped with a shiftable | !s arranged to slide on and rotate in its bear their ends The pairs of bars are pivoted to 
partitior A flexible connection permits the | '@8* ro this second shaft a friction-wheel is| sether at their inner adjacent ends A side 
ough ha a certain amount of play in fastened, which is adapted to be engaged by bar is located ai the side of each pair and 
dependen he partition when the trough | ¢lther of the first-named friction-wheels By extends outwardly A fabric covers the bars 
hange Dp on rhe partition subdivides| ™eans of a gear mounted on the second shaft Che shade protects the wearer from the sun, 
the trough in mpartmen in one of which | the movement transmitted by the friction and its construction is such that it can be 
the matario s adapted to accumulate in such | Wheels can be imparted to other elements readily folded when not in use 
a way ix! imposed on that side WIHEEL-FASTENER AureEN M. Brrss CURRYCOMB,-Samur, 8B. Fevry, Pen 
f the h which is to be f ed downward | Banner, Ill. The invention provides a simple | broek, Pa After a few minutes’ work the 
by tl mad when the it ache a pre device by means of which a wheel can be | ordinary currycomb become clogged with hat 
determined quantity quickly fastened to its axle or released there j and dandruff, so that it must be cleaned at 
EMBOSSING-MACHINI Frepertek J. }from The use of the usual nuts, which are} the expense of some time and labor The 
precuT. Manhattan. New Y« elty This | liable to become loose, Is obviated The axie| Present Invention avoids this disadvantage by 
apparatu ipal f embossing work quick-| has an annular channel at its end in which providing a single plate which has serrated 
ly and effective rhe peculiar construction | Segmental locking-plates pivoted to the wheel-| *4ses and which is held on the handle so that 
of the apparatus Includes a die at each side of | hub are to be engaged, Links extend from | 't Hes, when at work, at but a slight Inclina 
a vertical feed-rollet hat both dies can | the free end of the plates and are operated by tion to the surface to be cleaned With 
be worked sit neously agains trips of @& crank to move the plates in the desired such an instrument it Is Impossible to clog the 
material driven by the feed-rolle in opposite | position teeth to any great extent; and the accumula 
directions | tlons which do form can be readily disiodged 
AXLE-SHAPING MACHINI DeErIANcE MA Tools and Apparatus for Special | D9 tbe ~- peed = _. —_ cen nagad 
' Wi Defiance. Ohio Mr. George A Purposes, GARBAGE HOLDING ATTACHMENT FOR 
Ensign. wi inves = wer emtha - Senn LUI CUTTER Conn ss tance SINKS CHARLEY E Cox 4821 North Clark 
: Street, Chicago, Il This sink attachment is 
slo n » these nos, recently | Kinbrae Minn rhe tool is to be employed < 
devisec d ' ed axle-shaping ma for the removal ef tubes. 6 Ween Gren eatiene not only trapped against gases or odors from 
hin Ih Machine Works Phe | by cutting the body of the. Gua tea weeeee the main or sewer, but is also trapped at the 
mac} » lesigned for the use| ends thet are secaved ta. ths Suscheue The top against gases and odors arising from the 
wagon i , ! turning the| present flue-cutter is @ practical device of liquid held in the attachment Itself rhe con 
en f wooden a ! proper size and) novel construction, effective in service, and Otrmt SD SEE Thee Tie Soeree Say Sees WP 
; disassembled and easily cleaned 
ape md he interior of either adapted to cut off flues or tubes which vary : 
arg mie aX selns rhe ma-!| considerably in diameter — 
te y* inti oe ee . Raves he oe —_ SCRAPER.—Monitz = M. MOuuER, Bronx Designs, 
wint pring the bed out of alinement New York city Mr. Miiller has provided the BELT.—Lovuts Sanvers, Brooklyn, New York 
snd to insure an uncramped movement of the hook which truckmen commonly employ in| elty The leading feature of this belt ts to 
working parts, thereby increasing the capacity handling dry goods cases, with a seraper to| be found in upper and lower parallel bands 
of the machine and raising the quality of the remove printed matter which has been marked | and an independent plaited strap carried be 
week on the case, and with a claw to remove nails. | tween the bands. A space intervenes the con 
eT ee Pee a ee FORMER FOR’ AIR-CHAMBERS FOR tigueus edges of the central and outer mem 
sass Stes Wale Abie rhe inventor has pro-| DENTAL PLATES.—Lovuis Annpr, Jersey bers 
vided a construction by which a start, stop City, N. J By means of this invention offsets PLOWSHARE-LAY WILLIAM Ginson, JR., 
and fiy-back seconds-hand can be readily fit-| °®" be produced directly upon a dental mold | Wolseley, Assiniboia, N. W. ‘I Canada The 
ted to time-keeping watch« thus adapting or cast of the mouth for the purpose of pro-| plowshare consists of a body portion having 
such watch iming hore om rhe ducing air-chambers and lateral-chambers in a/its opposite edges convergent and meeting at 
onstructic * simr ind dapted at.| Plate for artificial teeth The form is con-| the lower end in an Inclined curve Phese op 
pee ‘nat eutche even of the | Veniently applied to the main cast and manip-| posite edges are longitudinally-curved inward 
heapest grades lated by one hand | and meet at the upper end with a reduced por 
| KNIFE AND SCISSORS SHARPENER tion of the shank. By reason of this peculiar 
. : > s , The | construction the lays can be kept in stock so 
BALLAST CONVEYER AND LEVELER “ach other, so as to dispose their scraping to repair a plow 
GREEN |] Spur_in, Camden, Ala rhe inven edges for engagement with the sides of a SHOK-SOLE Joun 8&8. Dusky New York 
tion relates to means for transferring sand knife or scissors blade to sharpen the edges, | city The leading feature of the design con 
and ballast from cars on a rallroad-track t Novel details of construcflon have been in-| sists In lateral projections at the junction of 
All in the paces between cross-tles and also vented to adapt the device for very effective | sides of the shank with the heel These pro 
for leveling the filling materta The device service i | jections extend out from the side planes of the 
provided = f« this purpose permi the on ollie . . 4 . ‘ heel 
venient conveyance and discharge of the NAIL CUTTER AND FILE.—EmiL For ae } 
from an ordinary platform-car at each. side )UIGNON Manhattan, New York city The BELT BREN HARD WILENTSHIK Manhattan, 
| between the track-rails A balls leveling de-| finger-nail cutter and file has a pair of cut New York city The belt is composed of a 
wes - with the conveyer to complete the | ters curved reversely to the edge of the naj|| band of single pleces resembling leaves 
ballasting of the adbed at one operation to be cut. The cutters are pivotally connected PEN-HOLDER.—-Neis Jaconson, Rib Lake, 
CAR COUPLING—Mark A. Brown, Doug | with each other. A file is hinged on one of| Wis. The essential features of the design are 
as, Ga The invention re to a device the cutters and As adapted to engage the other | to be found in an indentation in the top of the 
omprising a pivoted oupling-head and al ‘ utter to close it pen-holder, an indentation in the side and rear 
oupling proper rhe drawhead is provided | men |} ward of the first indentation, and an Indenta 
with a beveled whece 4 unen the deaa.l Miscellaneous Inventions, tion at the side opposite the second indentation 
head a coupling-head is pivoted ntrally Upor HOOF-PAD JouN CAMPRELI Manhattan Ipeces ms — revlee oC oe et paagena 
he coupling-head a radially t member | New York city The invention relates to a tion These agp ft a fingers so that 
pivoted eccentrica Phe arrangement ts guch | hoof-pad especially adapted for horses having the pen can be firmly graspec 
that the path of tl idially movable menib orns hese corns in most instances farm Nort Comes of any of these patents will be 
partia bounded ‘ ‘ led surfa around the frog of the hoof, and the present | furnished by Munn & Co. for ten cents each 
vhereby the en u iL i endered con vention provides a form of pad which will] Please state the name of the patentee, tithe of 
pact and strong relleve a hoof afflicted in the manner mentioned, ' the invention, and date of this paper. 
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Marine | Works. ¢ T Catalogue free 


Inquiry Ne. 1951 For manufacturers of novel 








needle rreaders for sewing 
* eadu h es, € 
5." Metai | . Indianapolis. Samples free. 
Inquiry Ne. 1952.-—+ s device for holding cov 
foot of i 
WATER WH) Ls A iat M Holly, N. J 
laquiry Ne. 1°53.-For manufacturers f bal 
. vu ne \.J. Bradley, 101 Beekman St. N.Y 
y No For the manufacturers of the 
i ainig uy pr 
Meta . ‘ Crane Br Mirs.. Westfield, Mass 
Inauirys No. 1955.-1 nanufacturers of teh 
u nl 
landie & Spoke Mehy Ober Mfg. (« 0 Bell St., 
‘ b “ 
1956. For dealers machine shop 
; ‘ weights ‘ ertising. Write for prices 
j “«. W.Y 
Inquiry No. 1957. For ealers i ight-weight 
eam eu 
Ww ' \ddress of w nachine mauufactarers 
Joh ton & Sword, Toront anada 


lealers in grooved steel 


Inauiry Ne. 1958.-? 
re , ella ribe 


un 























“aw | machinery and outfite manufactured by the 
Lane Mfg. ¢ Box 13, Montpelier, Vt 
Inquiry Neo. 1959.—For manufacturers of gun 
the t sand tiate \als 
Kige that Kun Htydrocar nm system Write St 
Louts Motor Carriage (« “tI jin, M 
luquiry Neo. 1960. For manufacturers of steam, 
gasoline, kerosene tair engines of about 4s horse 
wel 
. ir patent No advance fees.) Chas 
\. me Girantie Buliding, it eater, N.Y 
tvuquiry Ne. 1961.—For dealers in the prepared 
' ‘ stampings and elties try Standard 
te ‘ sey i Buff N.Y 
Inquiry Ne, 19GN b euler 4 nes for 
1 “ye u Den I p Duplieator 
' x Deus Db ‘ ‘ Ha ers ‘. ¥ y 
For nach for sorting 
eal ‘ : . t mek x 
A you king “ r “ iwork 
Write Tucker | ’ “ work ¢ Obt 
Inquiry No. 1968. | 7. + 1h ve 
dyna and ne dire ne 
‘ “ “ ate lone 
The Ga Maet ‘ 4 arieh r.3y a Sta., N.Y 
inquiry No. 1965,-1 ealers in raw ru 
Meta i wert ir ‘ bossed rrugated any 
20 4p Metal san w Coa.. Niagara Falls, N. Y 
inquiry Ne. 1966.—) manufacturers of steel 
bev bi ene eys 
Manufactu . f patent articles, dies, stamping 
tools, wht machinery. Quadriga Manufacturing Con 
pany, 8 South Ca Sire v7 
inquiry Ne. 1967. —Por manufacturers of scales 
e celebrated i * Ak ’ Patet Safety Oil 
Knwine is " , @ lke s Vergne Refrigerating Ma 
chine Company. Foot of Kast 18th Street, New York 
juquiry Ne. 1968. — For dealers in special t - 
| e es n e\ectr 4fiis and ei ere it @iec 
' yi Experime sl = € (re M. Hopkins 
K MMi a‘ ! shers. #1 Broadway, N. Y 
inquiry Ne. 1969. | ealers tools and 
model supplies 
NOVELTY Ca.'s \ j ON Patent N O46 fo 
an ality stv iy Paper Bracket, hangs up 
keeping.paper out of the way and out of sight. Chea; 
t hes thet it ‘ ige, S. Spring St 
Low Angeles, Ca 
Inquiry Ne. 1970. t partie nake model of 
an aving m . lar to that of a type 
writer 
leaquiry Ne. 1971.-! wkers “ iworking 
machinery s, ot 
inquiry Neo. 1972.-1 anufacturers of mica 
globes 
inquiry No. 1973. 1 facturers of eight 
ta sdapleu t on electric cireult once in 
l i bours 
Ne. 1974. For parties handling Istone 
airy No. 1975.-1 parties to manufacture al 
metal mall cranes 
Inquiry Neo. 1976.-1 machinery for making 
rds i tosses ott and k 
Inquiry Ne. 19977.For makers of canners’ ma 
chinery 
Inquiry Ne. 197%. | nakers f pure gun 
soutchoUr 
Inquiry Neo, 1979.-) nanufacturers f ice 
vohiues ‘ sckers for soda f ain 


tnqntry Ne. 
rita hi 


1980..-For manufacturers of bag 
Inquiry No, LS1.- manufacturers of wire 
velties 


Inauiry Se. 1982. For manufacturers small 


wure f ieveales i persons of papler mach¢ 
luquiry No. 1983. For makers of electric drills 

inquiry Ne. THN4.-—-F western makers of round 
Wied 


sticks ineh by nehes 


inquiry Neo. 1985.-—For an ice plant of about 


s capacity 
inquiry No, 19NG. For small ice machines at t 
WO or 20 pounds per ‘ 

Inquiry Ne. 1987.1 ealers in fancy printed 
tint mfiord ote 





Inquiry Ne. 19S88.—For manufacturers of print 
ores ty pe- Making mach ry 
yuiry Ne. 1988,. For mar 
yvuleantsers, t a ¢ 
1990. For dealers tt 


lighting plant 


1ufacturers of rubber 





small gas en 


Inquiry Ne, 
gines and dynan 

Inquiry No. 1901.-—For an apparatus for making 
fuei gas from coal 

Inquiry No. 1992.—For small motors that are 
self-starting under full load 

Inquiry Ne. 1993.-—Wanted, to buy or lease erty 
muscle or other slot machines, 
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Advertising device A. ¢ Huckstepy 691,708 
Alumini bydrate, making, UW. W. Jordan. 601,470 
Aseptic preparation from pancreas and pro 

ducing same Ww Weber 601,681 
Automobile steering gear realeaux & Hall. 601,519 
Autetype plates, manufacturing I Ehbler 

man wis 
Baling press, | V. Jones “ul 
Bananas, ete device for transporting, R 

it Blandy 601,526 


Bar fixture with ada 
paratus provided with 
Johnsor 

Basket blank weaving mac 
Goddard 

Bearing " rank shafts. 


Reynolds 


Bedstead brace I. W. Campbell 
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Bedstead | 




















Fare indicator, O. Kuntz 
Fastenings, machine for | 


A. Casgrain 


keer vate and pipes, clear 
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syrup cans, J. ( 


O01, O86 
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ete.. roller. G. H 


G. Willl ~ 
ting, Sjoo & Tor 
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Beet blocker, W. W Sarth 601,579 
Belt holder and skirt supp I l M 
Evilly 
Bevel, N. B. Norfolk 
Bk | attachment \ P. Ci 
Bieyele coaster brake I WwW 
Bicyel k, O; TH. Hann 
Billiard tabl pool, W I Det fv 
Blanket i y 
Blasting cartr aft ! I ’ ov ‘ 
Blind, \ tlar lik R. ¢ ( “uo ‘ 
Block See Pull block 
Block r J Macdonald nl os 
Boat, submarine, Carpenter & Mal “nl ; 
Boller, Blake & Bell 691,712 
foller furnace ® at I G Mua oul s 
furnace, steam, J. J. Le Duc 691.641 
tubes, etc implement for lea x 
Lombardy 601,475 
arbor j Turk & Merrill 1 an 
ver, detachable, G. A. Roedds 01,7 
shoe treett H. A. Ba ad. GOL O76 
r shoe t W. A. Cope 
land et al 
Boring heparetne 1 Holbrook 
Bottle t refila bl Ww ( Leak 
totth enehine machine Lipy ‘rau t 
Breast strap slide ! Hubercde 
r overs, WoV ie f W. B. Fit 
601 aa2 
1. B ‘ oo a 
i ou 
I. King G1, G37 
F. K. Fass 601,690 
F ue rators | i 
' irs by pow \ fron J 
I ( veling aol ’ 
Cars, ete ins for 4 ! mR. Ou 
s) 1 a) 
{ ig bel \ M t on 
( S Ih | ins mes ime 
Castings, apy stuns ff marking, J. J. ¢ 
! oor. 442 
Cement 1D posit " f f J I 
MacDonnell 601,307 
Chatr wheel acl nt ld’s hig IM 
Clark 
Chatelaine atel J. t o 
Chocolate sting machis J I I) 
Chuck irill A. Craig 
Chuck ail J \ Milliker 
Cinematograpt Schmidt & Ha mel 
Cinematographic apparatus \. Rosen 
Cireuit making amd | king ! n j 
ev NW LODT 
Clarifying fecal matters, apparatus f n 
V Dittler Gol 
Clarinet, W Meinl ool oe 
Clothes rack, S. East 601 S68 
Cluteh, ¢ Johns ool 4s 
Clutch n, ¢ Ridde 601,488 
Clutch ! ‘ I ou rir 
Coaster ‘ Glover ool, 541 
‘ k, gas J. D. Sturges Holo 
Coin unting registering and ipping 
machine, ¢ s ta tdort 601,435 
Colla hors 1 Maussnet ool S60 
Collar sweat pad, hors Ww Hi. Ober 6o1, 729 
Columna, compo cap for mantel Ss. K 
ned 601,635 
Columne forming mp ips f f s 
Kennedy 6O1.704 
Columns, mold for mpo caps for tel 
} Kennedy 601.636 
Coml leaner il Hess 6O1L, O78 
‘ position of matte i A. Hughes, J Oo1 58 
Confectionery cutting machine R. Snedder 6o1,400 
Controlling system I vou Zw gbergk 601 622 
Cooke steam 1. B. Howe GUT SNe 
Cooler See Liquid cooler 
Cooling safe or chamber, R. M 601,401 
Cork disk cutting machine, R. 8. Anders 601,482 
Corn silking mact J. if. Mag 601.7 
Cotter pin nr Ss Pickering ool. 730 
Crushing machine M aq ih nell oo1.50 
Currents, apparatus for determining tl fre 
quency of alternating i Car 601,441 
Curtain p 1. M. H. Cul 601,60 
Cuspidor, O. I Sues 1,414 
Cuspidor holde and clean I & J res 
wile 601,415 
Dental flows holide A Baumeister G01, 581 
Dental instrument case, A. J. & H. Aderer. 691,605 
Dental pliers, A. J. & H. Aderer 6o1, G04 
Derrick, ¢ \. Bills 601,549 
Detector bar elip d link Ww Hi. I Lay 
urack 601,640 
Die, A. Rogers 691, Ge 
Dish washer \. Dierkes 601,455 
Display rack, adjustable, C. BE. Pert 601,484 
Displaying samples f carpet ete Appa 
ratus for I Ames 691,451 
Drapery hang Y. W 601.484 
D Se n 
I i W M I i 
Dry kiln, J. J. Currar 601 G0 
Dust ollector, O. Porbeck 6U1,48 
Dynamos from car axles, means for driving 
I Creveling (reissue) 11,96 
Dynamos from car axles, means for drivi 
J Crevell oo »S 
Keg opener, W A. Kendrick aol 
Elastic joint, ¢ La Dow ol 
Electric battery, de Dion & Bouton ol 
Bleetric cut-out, H. I Leppert an 
Electric signal, automatic, I E. Wetnel ool 
Electrle traetior nh Cruve)lier oul 
Blectri tractior ayatem ( M J (dit 
Claudius) Limb 601,47 
Electrical condensers. manufactur f J 
Conte 601.600 
Blectrical condensers, manufacture f I 
Thomeaon HOLL. a7Th 
Elevator ear braking mechanian ” M 
Fritach oo 
End gate fastener, W B. Nichols et al 6o] 
Eng ine bearing ana uijusting t 7 
therefore ( Robinaser ool 
Engine ignit xploaly J I Metealf ool 
Engine indicators urd’ ff ate n ( B 
tosworth 691 
Engines Electric igniting devi f x 
Plosive J. M. Smi 6o1 
Engines, igniter ntrollis n hanism for 
explosive J Watlratt 
Excelsior making machine 1. R. Bate Ooi! 
Byeglasses, I t Adt ool, 
Fabric stiffening composition, J. D. Graber “ol, 
Fan, T. R. Weyant oo 
Fan or pump, rotary s. ¢ Davidsaor ool, 


n 601,039 
neerting metnolll 
691,354 
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Foot and Power orm, hapers and Ort yo 
SHEPARD LATHE CoO.,, 133 W. 24 St., Cincinnati, O 
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AT THES T/TOOLS Ano SUPPLIES 7220 
ROTARY PUMPS AND 
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heir Originand Development An 


papers giving a histerical resume of the rotary pumy 
and engine from 1588 and illustrated with clear draw 
construction of various forms of 
pumps and engine & illustrations 
SUPPLEMENTS 110, L810, DEtT. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers 


THE HALL 


BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP, 


Bus‘ings for all sizes and shapes 
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important series of 


ings showing the 






Highly polisned pipes made 
up without sear or injury 
For Circulars and Prices 

WALWORTH ManuracturinGc Co 
128 TO 13G FEDERAL ST., BOSTON, MASS 


A ROOF THAT IS WEATHERPROOF. 


Strong, cheap, and eminently satisfactory in every 
respect can only be formed by 
Warren s Natural Asphalt Stone Surface Ready Roofing, 
made by an entirely new 
Comes in rolls 
containing IP square feet 
as a 2-inch plain edge on 
ne side, allowing a per 
fecc joint to be made whe 
applying Particulars 
irom 


85 Fulton St., New York. 


process 


Warren Chemica! & Mfg. Co., 
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tate line: Are durable and 
keep white They got all 
Write 
Catalog. We want Agents 
everywhere. M’f'd only by 
Windsor Collar & Cuff Co 
Windsor, Conn. 


Gas Engine 
IGNITER * 


Complete with spark coil, $12.00. 
lhe Best Thing on the market. 
Latest and most improved model, 


SB Send for Circular 


Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 


ARE YOU GOING TO BUILD? 


u want the best and most 
economics! system of heating. The 
Vance System will heat your honse 
inz weather to summer tempera 
ture with only %& of the amount of 
coal required by O.her systems. We 
would like to have you investigate 
re deciding Our booklet 
: full particulars with pasee ns 
¢ testimonials, sent fre 

VANCE BOILER WORKS, 
18 Fay Street, & va, N. ¥ 
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A FOLDING CAMERA. WORKING 
Drawings showing how to build a folding camera \ 
practical paper by an amateur for amateurs 
tions Contained in SUPPLEMENT 1021. Price i 
cents. For Sale by Munn & Co. and all newsdealers 
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of che 4 c a. upon 
the market. 
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eylinder, both two and four 
cycle, ranging from 1 to 40 H. P 


Catalog for the asxing. 


Truscott Boat Mig. Co., 


ST. JOSEPH, MICH. 
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MILLS FOR ALL MATERIALS. | Faia ean Rama 
. Puller See Stump puller 
CUS UPL IS Pee RO m Lida | Pulley block, J. B. Roney 
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SLE | bit motor, G. W. Cook... 
STANCES. WE HANDLE ALL Pump, steam \ Abendroth... 
Wi SREB | Pinching rewists ( Berst 
ROR EUR Em | breil ioint, S. Blais 
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no attention will be paid thereto This is for 
our information and net for publication | 
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date of paper and page or number of question 
Inquiries not answered in reasonable time should be 
repeated orrespondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 
Suyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
a of houses manufacturing or carrying 
the san 
Special Written Information on matters of personal 
rather s in general interest cannot be expected 
witho remunerath 
Scientific yee rome Supplements referred to may be 
had at the office I’r 10 cents each 
Books referred to pr mnt! supplied on receipt of 
pri 
Minerals sent for examination should be distinctly 
marked or labeled 
(8507) G. H. E. writes: In an in- 
formal conversation the statement was made 
that of the energy stored in a given amount 
of coal an extremely large proportion is lost 
in the attempt to employ It productively, as 
in the steam engine, and that the utilization 
of the energy wasted by the present methods | 
is an important scientific and economic prob 
lem This statement was challenged, and in 
the resulting discussion the following ques 
| tions arose 1. How large a proportion of 
» | 
energy stored in a given amount of coal ts lost | 
by methods commonly in use? A. From 20 to 
25 per cent, and sometimes more, of the heat 
value of the coal is now lost 2. At what 
stages in the process of transformation, and 
how, do the chief losses occur A. Mostly 
by the heat going up the chimney, and to a 
| small degree by bad stoking and radiation of 
heat from defective insulation of boiler setting | 
and pipes What percentage of the energy 
in a given amount of coal can be (not is) | 
used in producing steam A. The possibilities | 
for utilizing the full energy of coal are very | 
} small Little may be expected over the best | 
practice of to-day It is the converting of the | 
steam into active power wherein the trouble 
lies. 4. Liow is the amount of energy in a 
given amount of coal ascertained’ A. The 
absolute amount of energy in coal is found, 
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first by an analysis of its combustible con 
stituents, from which the heat units are com 
puted second, by actual combustion of a 
given weight and measuring its heat produc-! 
ing property by absorption of the heat in 
water or by melting ice In a calorimeter 
(8508) J. A. M. writes Will you 
kindly inform me whether the following facts 
are new, or only so to the writer’ The me 
chanical equivalent of heat as given by Dr. | 
Joule’s experiment of a weight falling through 
air, actuating thereby wings in water, is 778 
foot-pounds according to William Kent Now 
you will note that the relative weights of 
water and air are as 1 to 774. Is there not an 
equation here between work, water, heat = 
air Might not the slight variation of 
and 778 pounds be due to the slip of the 
water William Ripper gives the equivalent 
as 772 pounds A. The mechanical equivalent | 3 
of heat, which is called Joule’s equivalent, as | 
determined by Dr. Joule, was 772 foot-pounds 
That is, to lift 772 pounds to a height of 
foot requires the same amount of work as 
heat 1 pound of water 1 deg. Fahr. This work 
was done between 1840 and 1843. Considering 
the advancement of mechanical science at that 
time it was a marvelous plece of work ~ 
employed the friction of water and measure¢ 
the heat produced Joule also determined “e 
equivaient by means of the electric current 
Others investigated the same constant by 
other methods, the compression of meta!s, 
the specific heat of air, the induced electric 
current in metals, and the velocity of sound, 
with results fairly in agreement with that of 
Joul Joule’s method was that of direct 
determination of the number of foot-pounds | 
of work used in actually heating one pound 
of water one degree Other methods were in 
direct That these coincided fairly well with | 
the direct method was all that could be ex 
pected All methods are open to errors, and 
more or less close approximations are all that} 
could be attained In 1879 Prof. Rowland 


finest appliances 
fric 
were im 
work will 
Some 


problem with the 
of modern science Iie employed 
did Dr. Joule His results 

accepted Probably the 
a generation 
12,000 dis 


took up the 
water 
tion, as 
mediately 
not be 
of 


done over again for 


his results involved as many as 


tinct observations He proved that the me 
chanical equivalent varies with the tempera 
ture Between 41 deg. and 68 deg. there Is 
a change of nearly eight-tenths of one per 
cent in the latitude of Baltimore The mean 
of Prof. Rowland’s results is 778 foot-pounds, | 
which for all ordinary purposes Is at present} 
considered the true equivalent Prof 


Row | 


land's experiments showed that the specific 
heat of water diminishes from 32 deg. to} 
84 deg and then increases till the boiling | 
point is ached Rowland was able to pro 
duce a change of 63 deg. in the water where} 
Joule could produce a change of only 1 deg 
He also used the sensitive air thermometer | 


instead of the slow mercurial thermomete: 
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- an vp to xoung ten and 
| omen geo ay in, 
positions. we yh 
just the training needed 
for suceess in business, No 
inte rierence with work— 
nly spare time required, 
The cheapest and best mothe. Highly endorsed. 
x —— = reputation. We also teach English, Civil 
viee and ther courses by mail or at our school. 
Es stablis hed 47 Vears. Trial lesson 0c. Catalog Free, 


Bryant & Stratton, ““Sutrato, nr. 











Live Steam Feed-Water PURIFIERS 


are guaranteed to keep boilers clean. 
Purifier, Heater and Separator Catalogue Free. 


HOPPES MFG. CO., 25 Larch St., Springfield, Ohio. 


Cracks in Floors 


Are unsightly, unclean and unsanitary. 
Grippin’s Wood, Crack and Crevice 
Filler is the only perfect and permanent 
remedy, and is conceded to fill a universal 
want A clean paste, easily and quickly 
applied. Adapted to all kinds and condi- 
tions of wood. Average cost about 
$1.0) per room of 200 square feet 
—4 Write to-day for our booklet and 
testimonials. Enclose stamp. 


GRIPPIN MFG. CO., 
Ting Cracks with our Dept. C., 
Patent Applier. we Rt Newark * New York, _ 
















THE LEVEL.” 


You see in an instant just * ere your 


rk is out by using the “ Which Way” 
Pocket Level. ‘Size of a silver dollar, 3% in, 


thick, neatly nickeled. Sample for 45c. in 

stamps. {Caliper catalog free. 

E. G. SMITH, Corumaia, Pa, U.S. A. 
@ Liberal Inducements to Agents, 








5 CRUDE ASBESTOS 


AND ASBESTOS FIBRE 


MINES and WORKS; | R. H. MARTIN, 


— P. Q. | OFFICE, ST.PAUL BUILDING 
AMADA. | 2208” way, New York. 


 quasasaaeaquesessssoeslaie 
To Owners of ” 


Gas and Gasoline 
Engines, 
Automobiles, 
Launches, Etc. 


Vou can avoid use of 
batteries and expense 
of their constant re- 
newals if you have in 
their place an 


/ AUTOSPARKER. 


It can be attached to any macbine, new or old 
Write for descriptive booklet, containing testi 
monials from weil-known makers and owners 
of gas and gasoline engines, automobiles, 
launches, et« 
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MOTSING ER DEVIC } MFG, CO. 
14 Main St. ndleton, mi 

Tessotsansiesseoesneanlae 

All varievies at lowest prices. Hest Ratiroad 


Track and Wagon or Stock Scales made 
Also 1000 useful articies, including Safes, 
vowing M ae wre Bicycles, ae etc. Save 


Money. Lists Free HICAGO SCALE Chicago, Ul. 


There is Risk of Personal 
Injury in Working 
Around Machinery 


Accidents usually mean loss of 
income. You can secure for your 
self a weekly income while dis 
abled by taking out 


An Accident Policy 


in The ‘Travelers Insurance Com 
pany of Hartford, the oldest Ac 
cident Company in America and 
the largest in the world. These 
policies guarantee large amounts 
for loss of legs, arms, hands, feet 
or eyes. If death ensues. a stated 
sum is paid 


The Life Policies 


of The Travelers Insurance Com- 
pany appeal particularly to busi- 
ness and professional men beeause 
they furnish straight life insur- 
ance at the lowest possible cost. 
Travelers policies are issued on 
the stock plan and the net cost 1s 
know nin advance. The difference 
the lower cost in 
higher 
in the mutual and dividend. pay 
ing companies remains in your 
pocket as a dividend in advance 
Let us send you some interesting 
matter bearing on the superior ad 
vantages of The Travelers Policies. 
Branch offices in nearly every citu 


The Try gS 


Insurance iy a«apany 


Hartford, Conn. 
( Founded 1868) 
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